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I. INTRODUCTION

GENERAL

This Value Engineering report summarizes the results of the VValue Engineering study performed by VE
GROUP for the Georgia Department of Transportation. The study was performed on June 20 and 22,
2006.

VALUE ENGINEERING METHODOLOGY

The Value Engineering Team followed the basic Value Engineering procedure for conducting this type
of analysis.

This process included the following phases:

1. Investigation

2. Speculation

3. Evaluation/Development
4. Report Preparation

SUMMARY OF RECOMMENDATIONS

It is the recommendation of the Value Engineering Team that the following Value Engineering
Alternatives be carried into the Project Development process for the final plans and specifications.

RECOMMENDATION NUMBER 1: CONSTRUCTABILITY
A. DUAL TRUNK LINES

The Value Engineering Team recommends that the Value Engineering Alternative be
implemented. The Value Engineering Alternative is to use a single trunk line.

If this recommendation can be implemented, there is a possible savings of $193,358.
B. TYPICAL SECTION

The Value Engineering Team recommends that the Value Enhancement Alternative be
implemented. The Value Enhancement Alternative is to use sidewalks on both sides and to
include positive drainage design for this section.

If this recommendation can be implemented, there is a possible cost increase of $182,233.



. INTRODUCTION

SUMMARY OF RECOMMENDATIONS

RECOMMENDATION NUMBER 2: MATERIALS
A BRIDGE OVER CHICKAMAUGA CREEK
The Value Engineering Team recommends that Value Engineering Alternative Number 1 be

implemented. Value Engineering Alternative Number 1 is to lengthen and widen the bridge
and eliminate the proposed 15 box culverts.

If this recommendation can be implemented, there is a possible savings of $ 517,541.
A. BRIDGE OVER CHICKAMAUGA CREEK

The Value Engineering Team also recommends that the VValue Engineering Alternative Number
2 be implemented. Value Engineering Alternative No. 2 is to use all drill shaft foundations.

If this recommendation can be implemented, there is a possible savings of $20,801.
B. HEADER CURB

The Value Engineering Team recommends that the Value Engineering Alternative be
implemented. The Value Engineering Alternative is to use curb and gutter.

If this recommendation can be implemented, there is a possible savings of $ 9,214,
RECOMMENDATION NUMBER 3: CONSTRUCTION TIME
A. LENGTH OF TIME

The Value Engineering Team recommends that the Value Engineering Alternative be
implemented. The Value Engineering Alternative is to reduce the length of time to 24 months.

RECOMMENDATION NUMBER 4: STAGE CONSTRUCTION
A. BOX CULVERTS
The Value Engineering Team recommends that the Value Engineering Alternative be

implemented. The Value Engineering Alternative is to include the culverts in the staging
plans.
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1. TEAM MEMBERS AND PROJECT DESCRIPTION

TEAM MEMBERS

NAME AFFILIATION EXPERTISE PHONE
William F. Ventry, P.E., C.V.S. VE Group Team Leader 850/627-3900
Bruce Nicholson VE Group Construction 850-627-3900
Tom Hartley, P.E., C.V.S. VE Group Roadway Design/Traffic 850/627-3900
John Ledbetter, Jr., P.E., R.L.S. VE Group Structures 850/627-3900

PROJECT DESCRIPTION

The project consists of the widening and reconstruction of SR 146/Cloud Springs Road in Catoosa
County. The project begins just west of CR 54/Redbud Avenue and extends east following existing
alignment across West Chickamauga Creek to CR 384/Dietz Road. The project then bears off onto
new location just east of CR 339/Timber Ridge Trail where it returns to follow the existing location
to the end of the project at the southbound exit and entrance ramps of the 1-75 interchange. The
existing bridge over West Chickamauga Creek will be widened to the north. The typical section
provides for two lanes in each direction separated by a 6.0 M wide raised median. The project
consists of 3.6 M wide urban shoulders on both sides of the roadway from the beginning of the
project to just east of CR 42/Reynolds Drive. From this point to the end of the project, the urban
shoulder continues on the south side and a 3.6 M rural shoulder is proposed on the north side
including a 2.0 M wide partial depth paved shoulder. The total project length is 3.798 kilometers.



IV. INVESTIGATION PHASE

VALUE ENGINEERING STUDY BRIEFING

NAME AFFILIATION PHONE
William F. Ventry, P.E., C.V.S. VE Group 850/627-3900
Bruce Nicholson VE Group 850/627-3900
Tom Hartley, P.E., C.V.S. VE Group 850/627-3900
John Ledbetter, Jr., P.E., R.L.S. VE Group 850/627-3900
Lisa Myers GDOT 404/651-7468
Lisa Favors GDOT 404/699-6883
Ruth Forrester GDOT 404/699-6882
Quinn Hazelbacker GDOT 404/699-4432
Fletcher Miller GDOT 404/656-5383
Mike Davidson GDOT 404/656-5383
Steve Gaston GDOT 404/656-5197
Kenny Beckworth GDOT 770/387-3609
Jacob Achorn GDOT 404/656-5383
Nabil Raad GDOT 404/635-8126

STUDY RESOURCES

NAME AFFILIATION PHONE

Troy Patterson GDOT 404-656-6845




IV. INVESTIGATION PHASE

The following areas have been identified by the Value Engineering Team as areas of focus
and investigation for the Value Engineering process:

l. CONSTRUCTABILITY
A. DUAL TRUNK LINES

B. TYPICAL SECTION

1. MATERIALS
A BRIDGE OVER CHICKAMAUGA CREEK

B. HEADER CURB

I1l.  CONSTRUCTION TIME

A LENGTH OF TIME

IV. STAGE CONSTRUCTION

A. BOX CULVERTS



V. SPECULATION PHASE

Ideas generated, utilizing the brainstorming method, for performing the functions of previously
identified areas of focus.

l. CONSTRUCTABILITY
A. DUAL TRUNK LINES

Use a single trunk line

B. TYPICAL SECTION
Use sidewalks on both sides or increase the width on one side

Include positive drainage design for this section

1. MATERIALS
A. BRIDGE OVER CHICKAMAUGA CREEK

Lengthen and widen the bridge and eliminate the proposed 15 box culverts

Use all drill shaft foundations

B. HEADER CURB

Use curb and gutter

I11. CONSTRUCTION TIME
A LENGTH OF TIME

Reduce the length of time to 24 months

IV. STAGE CONSTRUCTION
A BOX CULVERTS

Include in the staging plans




VI. EVALUATION PHASE

A. ALTERNATIVES

The following alternatives were formulated during the “eliminate and combine™ portion of the
Evaluation/Development Phase.

V.

CONSTRUCTABILITY
A DUAL TRUNK LINES
Value Engineering Alternative: Use a single trunk line.
B. TYPICAL SECTION
Value Enhancement Alternative: Use sidewalks on both sides or increase the width

on one side and include positive drainage design
for this section.

MATERIALS
A BRIDGE OVER CHICKAMAUGA CREEK

Value Engineering Alternative Number 1:  Lengthen and widen the bridge and eliminate the
proposed 15 box culverts.

Value Engineering Alternative Number 2:  Use all drill shaft foundations.

B. HEADER CURB

Value Engineering Alternative: Use curb and gultter.
CONSTRUCTION TIME

A LENGTH OF TIME

Value Engineering Alternative: Reduce the length of time to 24 months.
STAGE CONSTRUCTION

A. BOX CULVERTS

Value Engineering Alternative: Include in the staging plans.



A. DUAL TRUNK LINES

(1) ASPROPOSED
(2) VALUE ENGINEERING ALTERNATIVE

B. TYPICAL SECTION

(1)  AS PROPOSED
(2) VALUE ENHANCEMENT ALTERNATIVE

A. BRIDGE OVER CHICKAMAUGA CREEK
(1) ASPROPOSED
(2)  VALUE ENGINEERING ALTERNATIVE NUMBER 1
(3) VALUE ENGINEERING ALTERNATIVE NUMBER 2
B. HEADER CURB

(1) ASPROPOSED
(2)  VALUE ENGINEERING ALTERNATIVE

A. LENGTH OF TIME

(1)  ASPROPOSED
(2)  VALUE ENGINEERING ALTERNATIVE

A. BOX CULVERTS

(1)  ASPROPOSED
(2)  VALUE ENGINEERING ALTERNATIVE

@ |



l. CONSTRUCTABILITY

1. “AsProposed”

The proposed drainage system for the project contains a dual trunk line from STA.
10+618 to the west concrete box culvert at approximately STA. 11+641. The dual trunk
line out falls in the west box of the box culvert.

10
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REQD: 2, 900 mm STORM DRAIN PIPES
PIPE LENGTH: 59 m

SLOPE: 0.30%

2

S g
400047 o M036%

NFE._L. 207652

Di 2, 900 mm STORM DRAIN PIPES
PIPE LENGTH: 26 m
SLOPE:  0.30%
o -8 6 4 -2 B 2

DRAINAGE CROSS-SECTIONS

REQD:

1.38%

450 mm STORM DRAIN PIPE
PIPE LENGTH:
SLOPE:

2.000%

&
; %2 0357
4000% P4.0357 2.000%
e

AS PROPOSED DUAL TRUNK LINE

14

1.05%

0.78%

59 m
o 11+194.200
2
A
£ 210 _
2 REQ'D STRUCTURE: GA. STD. 1033-D
SIZE OF STRUCTURE: 450 mn
HEIGHT OF STRUCTURE: 150 m 208
F. L. 208573
N 212
&J)) REwD: 450 mm STORM DRAIN PIPE
3 PIPE LENGTH: 58 n
SLOPE: 1837 210
208
11+134.100

S
Y REQ’D STRUCTURE: GA, STD. 1033-D

SIZE OF STRUCTURE: 450 mm
F. L. 209635 HEIGHT OF STRUCTURE: 150 m
212
210
208
11+012.220
REQ'D STRUCTURE: GA. STD. 1033-D
SIZE OF STRUCTURE: 450 mnm
. HEIGHT OF STRUCTURE: L50 n 210
7
4]
208
F. L. 209.348
REQ'D: 450 mm STORM DRAIN PIPE
PIPE LENGTH 57 m
SLOPE:  10S%
10+952.000
REQ'D STRUCTURE: GA. STD. 1033-D
SIZE OF STRUCTURE: 450 nn 210
N HEIGHT OF STRUCTURE: LS50 m -
U4
& 208
]
F. L. 208750
REQ'D: 450 mm STORM DRAIN PIPE
PIPE LENGTH: 30 m
SLOPE: 0.78%
4 16 18 20 22 24 @2 28 30 32
TRAWING Na.
MAINLINE STP 11117 8*7



PIPES EXTEND TO SPECIAL DESIGN
DROP INLET, GP, 2 AT STA. 11+410.000 <LT>

STRUCTURE
REQ'D STRUCTURE: GA. STD, 1033-D
SIZE OF STRUCTURE: 450 mm
HEIGHT OF STRUCTURE: 176 m
2 11+630.000
REQD: 2, 1050 mm STORM DRAIN PIPES - 200
PIPE LENGTH: 110 m 3 3
o 208 SLOPE:  0.24% 3 S 208 __
— 206 F. L. 207.640 206
REQ'D: 450 mm STORM DRAIN PIPE F. L. 206386
PIPE LENGTH: 20 m
_ 204 SLOPE:  6.27% 204 __
REQ'D: 450 mm FLARED END SECTION
GA. STD. 1120
F. L. 206.42
REQD:
STA. 11+317.78
450" mm SAFETY END SECTION
S0 YR. “HW’ ELEVATION: REQD: 450 nm STORM DRAIN PIP GA. STD. ll22
F. L. 208919 )
10 YR, “HW’ ELEVATION: QIPE LENGTRE 20 m
T L o07.7¢60 SLOPE:  4.59%
11+299.410 11+299,410
o REQ’'D STRUCTURE: GA. STD. 1033°D
A 20007 & SIZE OF STRUCTURE: 450 ram
_ 208 2 ‘ F:::Iﬂﬁ:b\:|§, 3 HEIGHT OF STRUCTURE: 177 m cos_
% ] 1
REQ'D STRUCTURE: CATCH BASIN, GPS2, =.
- eos SPECIAL DESIGN 8 206 —
SIZE OF STRUCTURE: 1050 mm [, |, 206647
HEIGHT OF STRUCTURE: 25L m .
INSIDE WIDTH OF STRUCTURE: 375 m REQD: 2. 900 rmm STORM DRAIN PIPES
PIPE LENGTH: 42 m
: SLOPE:  0.31%
N g REQD: 450 mm STORM DRAIN PIPE
3 = S0 YR, “HW* ELEVATION: PIPE LENGTH: 42 m
F. L. 209166 SLOPE' 1004
11+255.000 11+2353.000
o o 2.000% -
EOB\W - sl 20
S aors7 B ‘ 2
& : w e . o REQ'D STRUCTURE: GA. STD. 1033-D
206 E._ L. 206779 AT e v SIZE OF STRUCTURE: 450 mm 50
- REQ'D STRUCTURE: CATCH BASIN, GP L, HEIGHT OF STRUCTURE: LS52 m —
SPECIAL DESIGN
SIZE OF STRUCTURE: 900 mm
HEIGHT OF STRUCTURE: 260 n .
REQ'D: 2, 900 mm STORM DRAIN PIPES
INSIDE WIDTH OF STRUCTURE: 260 m N SIPE LENGTH: 48 m
& e SLOPE:  0.30%
2 &
y g
S0 YR. “HW* ELEVATION:
11+204.360 F. L. 209.245
— REQ'D: 450 mm STORM DRAIN PIPE
3 @ PIPE LENGTH: S9 n
— 210 & S & oo = SLOPE:  1.38% o190
5
REQ'D STRUCTURE: CATCH BASIN, GP 1,
— 208 SPECIAL DESIGN 208
SIZE OF STRUCTURE: 900 nm
HEIGHT OF STRUCTURE: 304 m
INSIDE WIDTH OF STRUCTURE: 3.30
F. L. 206923
REQD: 2, 900 mm STORM DRAIN PIPES
PIPE LENGTH: 46 m
SLOPE:  0.30%
E 5
a S
-34 -32 -30 -28 -26 -24 -22 -20 ~-18 -6 -4 -l -0 -8 -6 -4 -2  BL 2 4 6 8 10 12 16 18 20 22 24 26 28 30 32
DRAWING Na.
PROJECE 50440 DRAINAGE CROSS-SECTIONS 88*
MAINLINE STP — 1111(7>

AS PROPOSED DUAL TRUNK LINE
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VII. DEVELOPMENT PHASE

l. CONSTRUCTABILITY

A.

DUAL TRUNK LINES

2.

Value Engineering Alternative

The Value Engineering Team recommends converting the Dual Trunk Line to a Single
Trunk Line. Increasing the pipe size by 300 mm equals approximately the same cross
sectional area of dual pipes. A single pipe also provides better hydraulic characteristics
by reducing the number of joints and reducing the wetted area of the pipe; which is where
the majority of friction losses occur. The disadvantages of increasing the diameter of the
pipe is that the inverts of the pipe, as well as the inverts of the boxes are lowered
approximately 300 mm to keep the top of the pipe at the same elevation.

The Value Engineering Team felt that another disadvantage was that it would impact the
structural integrity of the box culvert and its flow characteristics by connecting the dual
1,050 mm pipes into its wall. We therefore added another structure to divert the storm
water to the left side of the roadway and into the flood plain adjacent to the box culvert.
We also took the liberty of connecting boxes from the right side of the roadway to the
trunk line instead of channeling the storm water into the up stream side of the bridge.

16



REQ'D: 1050 mm STORM DRAIN PIPE

PIPE LENGTH: 61 m
SLOPE: 0.51%

GA. STD. 9032-B

10+690.000 NG, HEADER CURE§

F. L. = 210154

CATCH BASIN, GP 1,
750 rm

REQD STRUCTURE:
SIZE OF STRUCTURE:
HEIGHT OF STRUCTURE: 185

INSIDE WIDTH OF STRUCTURE 285 m

0.51%
1058

REQ'D STRUCTURE: GA. STD. 1019-A, TP A
SIZE OF STRUCTURE: 450 mm
HEIGHT OF STRUCTURE:

EQ’D: 45

68'SI-A

208 o nn STORY DRAT P
PIPE LENGTH: 070 m F-
SLOPE.  2.00%
REQ'D 900 mn STORM DRAIN PIPES
PIPE LENGTH: 69
SLOPE:  2.23%
10+618.600
F. L. 211439
e REQ'D STRUCTURE: CATCH BASIN, GP 1,

SPECIAL DESIGN
SIZE OF STRUCTURE: 600 mm
210 HEIGHT OF STRUCTURE: 255 m
INSIDE WIDTH OF STRUCTURE: 2,40 m

F. L. 210.538

REQ'D: 450 mm STORM DRAIN PIPE

PIPE LENGTH: 55 m
SLOPE: 1.80%

212
210
10+560.000
F. L. 211835
1 T
£ 2.00%
o
REQD: 450 mm STORM DRAIN PIPE
PIPE LENGTH S m
SLOPE: 2.00%
SKEW: 8LF
REQ'D: 450 mm FLARED END SECTION
GA, STD. 1120
214

REQ'D STRUCTURE:

SIZE OF STRUCTURE:
HEIGHT OF STRUCTURE:

2.23%
2.23%

450 mm STORM DRAIN PIPE
PIPE LENGTH 12 m
+ 5594

SPECIAL DESIGN

REQ'D: 450 mm STORM DRAIN PIPE
PIPE LENGTH 32 m
SLOPE: 0.68%
REQ'D STRUCTURE: GA. STD. 1035
SIZE OF STRUCTURE: 450 mm
HEIGHT OF STRUCTURE: 0.95 m

AN 10+691.764
F. L. 209.437 c08

%890

i

22"

S, 1

A Y

1.80%

REQ'D STRUCTURE:
SIZE OF STRUCTURE:
HEIGHT OF STRUCTURE!

F. L. 211,754

450 mm STORM DRAIN PIPE

1.207%

REQ'D STRUCTURE:

SIZE OF STRUCTURE:

HEIGHT OF STRUCTURE:
2.000%

900 mm STORM DRAIN PIPE
PIPE LENGTH 22 m
SLOPE: 1.5

<
® 4000,
2.000% 2.122% % 4,000% 2.000%

. 1033-D

. 1033-D

>
A
23 7.857%

2210+515.037

SEE STA. 10+515.037
SHEET 23-18

FROM STA, 1+579.54

CR 45/MACKSMITH

-32 -30 —-28 —-26 —24 —-2a2 —-20 -18 -6

PROJECTES04 40

VALUE ENGINEERING ALTERNATIVE TRUNK LINE

Y871

SEE STA. 10+515.037
8

450 mm STORM DRAIN PIPE
44 m

2 4 6 8

DRAINAGE CROSS—-SECTIONS

17

10+618.600
2.0007 212
= —
— 8 REQ'D STRUCTURE: GA. STD. 1033-D
C SIZE OF STRUCTURE: 900 mm
el HEIGHT DF STRUCTURE: 219 m 10
L. 210468
REQ/D:  900mm STORM DRAIN PIPE
. PIPE LENGTH: 48 m
s SLOPE: 1.70%
=
10+3568.460
&
L REQ'D STRUCTURE: GA. STD. 1033-D ala —
b SIZE OF STRUCTURE: 900 mm
B HEIGHT DF STRUCTURE: 211 m
210
F. L. 211286
212
900 mm STORM DRAIN PIPE
- PIPE LENGTH: 45 m
3 SLOPE:  0.75%
S
~N
212

DRAW

MAA TR TR oaTe aaaa N .



VALUE ENGINEERING ALTERNATIVE TRUNK LINE

18

REQ'D: 1200 mm STORM DRAIN PIPES
PIPE LENGTH: 56 m
SLOPE:  0.30% - x
3 3
S S
+ REQ'D: 600 mm STORM DRAIN PIPE
10+809.480 PIPE LENGTHi 51 m
REQD: 450 mm STORM DRAIN PIPE i SLOPE: 0.3
PIPE LENGTH: 17 & z
eo SLOPE: 014%1_47*%4 — 210
E N
208 ‘ REQ'D STRUCTURE: CATCH BASIN, GP L, 5 208
FROM STA. 1+975.000 SPECIAL DESIGN s
C.R. 44/ROY AVE. F. L. 207.699 SIZE OF STRUCTURE: 900 mm
HEIGHT OF STRUCTURE: 209 m
STRUCTURE INSIDE WIDTH OF STRUCTURE: 330 m
REQ'D STRUCTURE: GA. STD, 1019-A
10+797.600 SIZE OF STRUCTURE: 450 mm 10+815.450
- HEIGHT OF STRUCTURE: L62 m
=
e o ser B o.245% 20—
. B —
= S 4\;
208 2 = 1537 208
S E L. 208693 REQ'D STRUCTURE: GA. STD. 1033-D
REQD: 1050 mm STORM DRAIN PIPES e £ L 208342 SIZE OF STRUCTURE: 600 mm
PIPE LENGT m REQD: 450 mm STORM DRAIN PIPE = - HEIGHT OF STRUCTURE: 204 m
SLOPE: 0407 REQ’D: 450 mm STORM DRAIN PIPE] PIPE LENGTH:
PIPE LENGTH 17 m SLOPE:  1.53%
SLOPE:  0.96% SKEW: 43.F RT
10+780.000
210 es72s e 210
©
= L‘ REQ'D STRUCTURE: GA, STD. 1019-A B
208 F. L. 208856 SIZE OF STRUCTURE: 450 mn 208
HEIGHT OF STRUCTURE: 1S3 m -
REQD: 450 mm STORM DRAIN PIPE
PIPE LENGTH: 24 m
SLOPE:  0.60%
CONC. HEADER CURB 73
10+754,700 S - — =
o
F. L. 205.700 g q?ﬁ 5.700%
210 - 210
REQ’D STRUCTURE: CATCH BASIN, GP 1 @& REQ'D STRUCTURE: GA. STD. 1019-A I REQ'D: 450 mm STORM DRAIN PIPE
SPECIAL DESIGN 5 = SIZE OF STRUCTURE: 450 mm I\ PIPE LENGTH 95 m
208 SIZE OF STRUCTURE: 750 mm HEIGHT OF STRUCTURE: LS50 m SLOPE:  0.52% o0
HEIGHT OF STRUCTURE: 185 =& F. L. 209.000
INSIDE WIDTH OF STRUCTURE: 285 F. L. 208.050
REQ'D STRUCTURE: GA, STD. 1019-A, TPfal: “ans74 ,
SIZE OF STRUCTURE: 450 rm £ L. 208654 - REQ'D: 450 mm STORM DRAIN PIPE
HEIGHT OF STRUCTURE: 130 m £ PIPE LENGTH: 15 m
REQ'D: 450 mm STORM DRAIN PIPE ~ SLOPE:  1.42% 10+738.350
PIPE LENGTH: 1 m
SLOPE: 2.00% J— 57002
i 210
5
REQ'D: 1050 mm STORM DRAIN PIPES F. L. 209213 s
PIPE LENGTH: 61 m REQ'D STRUCTURE: GA., STD, 1033-D 208 —
SLOPE: 0.51% SIZE OF STRUCTURE: 450 mm REQ'D_STRUCTURE: GA. STD. 1035
~ ~ HEIGHT OF STRUCTURE: 150 m SIZE OF STRUCTURE: 450 mm
210 B = HEIGHT OF STRUCTURE: 0.95 m
o o
Raes we e - 10+722.583
208 - 10
REQ'D: 450 mm STORM DRAIN PIPE F. L. 209.218 208
PIPE LENGTH 32 m o
SLOPE:  0.68% 2
-34 -32 -30 -28 -26 -24 -22 -20 -l8 -l6 -14 -2 -10 -8 -6 -4 -2 BL 2 4 3 8 10 12 14 16 18~ 20 22 24 26 28 30 32
PROJECE 50440 DRAINAGE CROSS-SECTIONS
MAINLINE STP — 1111<75

DRAWING No.

c—O



FROM STA, 1+960.000

CR. 42/ROY AVE.

REQ'D: 1200 mm STORM DRAIN PIPES
PIPE LENGTH: 26 m

STRUCTURE
= SLOPE:  0.30%

10+924.670

REG'D: 450 mm STORM DRAIN PIPE
2.000% PIPE LENGTH: 50 m e —

450 mm_STORM DRAIN PIPE N SLOPE:  0.78%
PIPE LENGTH: 26 ES
- 208 SLOPE: 3157 REG'D STRUCTURE: DROP INLET, GP 1, < 208 —
E._L. 208410 SPECIAL DESIGN
SIZE OF STRUCTURE: 900
£ L 207430 FEIGHT OF STRUCTURE: 218
- L. 207, INSIDE WIDTH OF STRUCTLRE: 330 n
£ Fajan , 10+900.000
REQ'D: 1200 mm STORM DRAIN PIPES 20002 4
PIPE LENGTH: 28 m
_ 208 SLOPE:  0.37% = 208
F. L. 208360 °© REQ'D STRUCTURE: GA. STD. L033-D
SIZE OF STRUCTURE: 450 mm
HEIGHT OF STRUCTURE: LS2 m
e
&>
10+890.670 - 20002 §o8 By 20002
r
REQ'D STRUCTURE: CATCH BASIN, GFG1, ﬁ%
_ 208 SPECIAL DESIGN = ® P 208
SIZE OF STRUCTURE: 900 mm =
HEIGHT OF STRUCTURE: 210
INSIDE WIDTH DF STRUCTURE: 330 m F. L. 207.533
REQ'D: 450 mm STORM DRAIN PIPE
REQD: 1200 mn STORM DRAIN PIPES PIPE LENGTH: 18 m
PIPE LENGTH 9 m SLOPE: 1157
SLOPE: 0.30%
X x
S
3 g
10 YR “Hw’ ELEVATION: .
F. L. = 208873 Q
10+880.000 . B o a E 10+880.000
2 A = e ~
n 05187 Hm= I : 8
208 REQ'D STRUETURE: CATCH BASIN, GP 1,
- SPECIAL DESIGN . - =
SIZE OF STRUCTURE. 505 mb REQ'D STRUCTURE: GA. STD. 1034-D 0.72% L. 208.075
REQD: €00 mm STORM DRAIN FIPE HEIGHT OF STRUCTURE: 209 m SHeE OF STRUCTLRE. 600 mm F. L. 208.53
_ 206 PIPE LENGTH: 4 ¢ L7 m eSS 206
SLOPE:  4.63% INSIDE WIDTH OF STRUCTURE:  3.30 m REQ'D: 00 mn STORM DRAIN PIPE
REQ'D: 600 mm FLARED END SECTION F. L. 207.560 PIPE LENGTH: 8
GA. STD. 1120 SLOPE:  0.72%
REQ'D: 600 mn FLARED END SECTION
GA. STD. 1120
REQ'D: 600 mm STORM DRAIN PIPE
~ . PIPE LENGTH: 9 n
REQ'D: 1200 mm STORM DRAIN PIPES O 5 SLOPE:  0.30% -
PIPE LENGTH 9 = = 8
SLOPE:  0.43% S S
e
10+869.140 N 2 o 7.800, 10+869.140
2 0007 - ¥
87 3 T f ad
® 2087e 9
— 208 2 i 2 4 208
- m £ REQ'D STRUCTURE: GA. STD. 1033-D
REQ'D STRUCTURE: CATCH BASIN, GP 1
SPECIAL DESIGN 1 SIZE OF STRUCTURE: 600 mm
SIZE OF STRUCTURE: 900 mm REQD: 600 mn STORM DRAIN PIPE HEIGHT OF STRUCTURE: 168 m
’f‘%%‘g 3§DTSJRDLJET§JTRREGCT%21E.” 330 m REQD: 1200 mm STORM DRAIN PIPES gEFD)EELEN/G(JT?7 o )
g 5 x PIPE LENGTH: S6 N
5 ® SLOPE:  030% o
-34 -32 -30 -28 -26 -24 -22 -20 -18 -14 -12 -10 -8 -6 -4 -2 BL 2 4 3 8 10 2 1416 18 20 22 =24 26 28 30 32
DRAWING Nor
PROJECES0440 DRAINAGE CROSS-SECTIONS _
MAINLINE STP — 111175 88 6

VALUE ENGINEERING ALTERNATIVE TRUNK LINE
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RER'D: 450 mm STORM DRAIN PIPE
PIPE LENGTI

SLOPE: 1.38%

5 11+194.200
< ~N
REQ’D: 1200 mm STORM DRAIN PIPES S é w g o Py
_ 210 PIPE LENGTH: 46 m a = gSut o = 210
X b S
SLOPE:  0.30% e REQ'D STRUCTURE: GA STD. 1033-D
SIZE OF STRUCTURE: 450 mm
— 208 HEIGHT OF STRUCTURE: 150 m 208 —
11+1355.430
— @ p1e
- 3> REQ'D: 450 rm STORM DRAIN PIPE
5 = 2ooox PIPE LENGTH 58 m
_ 210 8 SLOPE:  1.83% 210
REQ'D STRUCTURE: CATCH BASIN, GP 1
SPECIAL DESIGN
208 SIZE OF STRUCTURE: 900 mm 208
- HEIGHT OF STRUCTURE: 379 m -
INSIDE WIDTH OF STRUCTURE: 330 m
< 2 11+134.100
Zo®
_ 210
REQD: 1200 mm STORM DRAIN PIPES REQ'D STRUCTURE: GA. STD. 1033-D
PIPE LENGTH: 84 m SIZE OF STRUCTURE: 450 mm
SLOPE:  0.30% F. L. 209635 HEIGHT OF STRUCTURE: 150 m
N N
® 8
11+068.400 = s
>
— 2le \//_mﬁi}m\]\ 212 —
A =R = 20007
_ 210 REQ'D STRUCTURE: CATCH BASIN, GP 1, i 210
SPECIAL DESIGN
SIZE OF STRUCTURE: 900 rm
208 HEIGHT OF STRUCTURE: 393 m 208
- INSIDE WIDTH OF STRUCTURE: 3.30 m —
F. L. 206713 REQ'D: 1200 mm STORM DRAIN PIPES
PIPE LENGTH: 54 m
SLOPE:  0.30%
11+012.220 5 x5 . 11+012.220
s 3 - REQ'D STRUCTURE: GA. STD. 1033-D
X 00k St 03T, % SIZE OF STRUCTURE: 450 mm
_ 210 o HEIGHT OF STRUCTURE: 150 m 210
REQ’D STRUCTURE: CATCH BASIN, GP 1, & 2
ECIAL DESIGN &
208 SIZE OF STRUCTURE: 500 mm g 208
— HEIGHT OF STRUCTURE: 341 m F, L. 209348 —
INSIDE WIDTH OF STRUCTURE: 330 m e
E. L. 206,875 ~
g REQ'D: 450 rmm STORM DRAIN PIPE
- PIPE LENGTH: 57 m
REQ'D: 1200 mm STORM DRAIN PIPES SLOPE:  1.05%
PIPE LENGTH:
('?\' N SLOPE: 0,307
10+952.000 s 10+952.000
REQ’D STRUCTURE: GA, STD. 1033-D
SIZE OF STRUCTURE: 450 mm 210
HEIGHT OF STRUCTURE: 150 m -
REQD STRUCTURE: DROP INLET, GP 208
- SPECIAL DESIGN -
SIZE OF STRUCTURE: 900 mm
HEIGHT OF STRUCTURE: 240 m
INSIDE WIDTH OF STRUCTURE: 330 m ;
REQ'D: 1200 mm STORM DRAIN PIPES REQD: 430 mm STORM DRAIN PIPE
PIPE LENGTH: 26 m RIPE, LENGTH: © 50 m
° : SLOPE:  0.78%
o w SLOPE: 0.30%
g <
g | S
-34 -32 -30 -28 -26 -24 -22 -20 -8 -6 14 -l2 -10 -8 -6 -4 -2 BL 2 4 3 8 10 12 14 16 18 20 22 24 26 28 30 32
DRAVING No.
PROJECHS0440 DRAINAGE CROSS-SECTIONS 77
MAINLINE STP — 1111(75

VALUE ENGINEERING ALTERNATIVE TRUNK LINE
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PIPES EXTEND TO SPECIAL DESIGN
DROP INLET, GP, 2 AT STA. 11+410.000 (LT>

STRUCTURE

REQ'D STRUCTURE: GA. STD. 1033-D
SIZE OF STRUCTURE: 450 rm

HEIGHT OF STRUCTURE:

a
&

VALUE ENGINEERING ALTERNATIVE TRUNK LINE

21

11+630.000

43002 & 4
_ 208
_ 206 F. L. 207.640
REQ'D: 450 mm STORM DRAIN PIPE
PIPE LENGTH: 20 n
— 204 F L 20527 SLOPE: %27% 204
REQ'D: 1500 mm STORM DRAIN PIPES
PIPE LENGTH: 110 m
SLOPE:  0.24%
S0 YR “HW’ ELEVATION:
F. L 208519
10 YR “HW* ELEVATION:
F. L. 207.760
11+299.410 11+293.410
o REQ’D STRUCTURE: GA. STD. 1033-D
033% 4 20002 5 SIZE OF STRUCTURE: 450 mm
e % 1 F:::lﬁt:lﬁ:\; HEIGHT OF STRUCTURE: 177 m 208
T
REQ'D STRUCTURE: CATCH BASIN, GPS2, N I REQ'D: 450 mm STORM DRAIN PIPE \
— 206 SPECIAL DESIGN 8 PIPE LENGTH: 221 B06—
SIZE OF STRUCTURE: 1050 mm | o0, SLOPES
HEIGHT OF STRUCTURE: 251 m e Lr 206347, ,
INSIDE WIDTH OF STRUCTURE: 3.75 m REQD: 1200 mm STORM DRAIN PIPES
PIPE LENGTH: 42 m
SLOPE: 0317
= § % REQ'D: 450 mm STORM DRAIN PIPE
3 s S0 YR *HW* ELEVATION: 3 PIPE LENGTH 42 m
F. L. 209166 SLOPE:  L00%Z
11+255.000 11+255.000
28 ‘ 20007 .’{k "
_ 208 ~ r 2 - 208
] ) T
& 87 2 @ MAT[DN: a REQ'D STRUCTURE: GA. STD. 1023-D
SIZE OF STRUCTURE: 450 mn
_ 206 £ L 206.479 F. L. 207.986 HEIGHT OF STRUCTURE: 152 m 206 —
REQD STRUCTURE: CATCH BASIN, GP 1,
SPECIAL DESIGN
SIZE OF STRUCTURE: 500
CEIGHT OF STRUCTURE: 220 m REQD: 1200 mm STORM DRAIN PIPES
INSIDE WIDTH OF STRUCTURE: 260 & PIPE LENGTH: 48 n
m S e SLOPE:  0.30%
< 7
o
50 YR “HW' ELEVATION:
11+204.360
FoLo209245 REQD: 450 mm STORM DRAIN PIPE
® PIPE LENGTH 59 m
— 210 & & B o oo SLOPE: 1387 o0
N o N
REQ'D STRUCTURE: CATCH BASIN, GP 1,
_ 208 SPECIAL DESIGN £08 —
SIZE OF STRUCTURE: 9S00 mm
HEIGHT OF STRUCTURE: 3.04 m
INSIDE WIDTH OF STRUCTURE: 3.30 m —
F. L. 206623
REQD: 1200 mm STORM DRAIN PIPES
PIPE LENGTH: 46 m
SLOPE:  030%
3 8
it S
34 32 -30 -28 —26 -—24 -—e2 -20 -8 -6 -4 -2 -0 -8 -6 -4 =2 BL 2 10 12 16 18 20 22 24 26 28 30 32
DRAWING No.
PROJECES0440 DRAINAGE CROSS-SECTIONS —
MAINLINE STP - 11LL(7> 8



DUAL TRUNK LINES
VALUE ENGINEERING ALTERNATIVE
COST COMPARISON SHEET

DESCRIPTION UNITS | UNIT COST ngs'o nggD gﬁ V.E.COST
450mm DRAINAGE PIPE M $94.44 41.0 $3,872 38.0 $3,589
600 mm DRAINAGE PIPE M $125.67 138.0 $17,342 0.0 $0
750 mm DRAINAGE PIPE M $153.22 226.0 $34,628 0.0 $0
900 mm DRAINAGE PIPE M $193.00 922.0 $177,946 69.0 $13,317
1050 mm DRAINAGE PIPE | M $222.13 682.6 $151,626 | 1130 $25,101
1200 mm DRAINAGEPIPE | M $269.38 0.0 $0 4610 | $124,184
1500 mm DRAINAGEPIPE | M $485.17 0.0 $0 100.0 $48,517

SAFETY ENa;ECT'ON 40 | ga $578.61 10 $579 0.0 $0
450 m”;géﬁ‘lg',z\l'j END EA $382.09 1.0 $382 0.0 $0
CATERBAS IS PSP 1 B | s1,800.00 3.0 $5,400 0.0 $0
CAI;—E;'TE',A\SSIIDIEII,LGDP;S, APE M $665.68 14 $032 0.0 $0
PROPINLELSP2SPEL 1 ea | s1748.00 3.0 $5,.244 3.0 $5,244
DRODPE'P'\_'FLFF’TS'P%T_%QS DL | $700.00 25 $1,750 3.4 $2,380
CATERBISIL P 2 SPCL 1 EA | s1,800.00 9.0 $16,200 13.0 $23,400
CAI-DFISI!’_'T?,A\SSIL%LG[?E%I@?IDL M $665.68 5.6 $3,728 10.9 $7,256
HEAD WALL 1500 mm EA | $2,500.00 0.0 $0 10 $2,500
SUBTOTAL $419,629 $255,488
Continued

22




DUAL TRUNK LINES
VALUE ENGINEERING ALTERNATIVE
COST COMPARISON SHEET (continued)

PROP'D PROP'D V.E.

DESCRIPTION | UNITS |  UNIT COST oTv. CosT oTy. | V:E-COST

SUBTOTAL $419,629 $255,488
INFLATIONS 5.0% $20,981 50% | $12,774

TRAFFIC

CONTROL/MOT 2.8% $11,750 2.8% $7,154
CONTINGENCY 10.0% $41,963 | 100% | $25549

GRAND TOTAL $494,323 $300,965

POSSIBLE SAVINGS: $193,358
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Vil. DEVELOPMENT PHASE

l. CONSTRUCTABILITY

B. TYPICAL SECTION

1. “AsProposed”

The proposed Typical Section for this project is an urban typical from the beginning of the project to
STA. 11+300 where it transitions into an urban/rural typical. This urban/rural typical consists of an
outside shoulder and curb and gutter in the median and the right side is curb and gutter witha 1.5 M
sidewalk. Most of the development is on the right side of the roadway except for a mall on the left

side at STA. 13+100.

[YPICAL SECTIUN NO. 4

Construction

©360 m 7.0 m 720 m

360 m

300 m K| 300 K

AA

IS=44

TANGENT SECTION

APPLIES TO SR. 146 / STA 11430000\ TO 13+663.72\

AS PROPOSED URBAN/RURAL TYPICAL SECTION
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VII. DEVELOPMENT PHASE

l. CONSTRUCTABILITY

B. TYPICAL SECTION

2. Value Enhancement Alternative

According to the AASHTO Guide for the Planning, Design and Operation of Pedestrian Facilities,
“Sidewalks should connect to street systems and destinations in a safe and convenient manner.
Where sidewalks are provided on only one side of a roadway, the overall connectivity of the sidewalk
is weakened, as well as pedestrian safety and accessibility. Sidewalks provided on only one side of
the street often require pedestrians to cross streets unnecessarily to meet their travel needs. As a
result, the level of exposure of pedestrians to potential conflicts is increased. Therefore, sidewalks on
only one side of the street are not generally recommended. However, a sidewalk on one side of the
street may be appropriate where only that side of the street is developed. A sidewalk on one side of
the street may also be adequate for some local streets on an interim basis, especially when this
improves a condition where there were no sidewalks previously.”

In view of the above guide, the Value Engineering Team recommends constructing the urban typical
section for the entire project, as shown below:

ITyPICAL SECTION NO. 3

Construction

360 m , 7.20 m 6.00 m 720 m ) 360 m

CONC. SIDEWALK
100 mm THICK

CONC. SIDEWALK
100 mm THICK

TANGENT SECTION

APPLIES TO SR. 146 / STA 10+080.00\ TO 13+663.72\

VE ALTERNATIVE TYPICAL SECTION

In addition to adding the sidewalk and curb and gutter to the right side of the roadway, a closed
drainage system will have to be added. The review of the plans also indicated that there was no
proposed closed drainage system designed for the right side of the roadway, which is added to the
Value Enhancement Alternative.
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TYPICAL SECTION
VALUE ENHANCEMENT ALTERNATIVE
COST COMPARISON SHEET

PROP'D PROP'D V.E.
DESCRIPTION UNITS | UNIT COST QTY. COST QTY. V.E. COST
SIDEWALK SM $24.86 0.0 $0 29325 $72,902
CURB & GUTTER M $33.95 0.0 $0 1955.0 $66,372
PAVEMENT SM $9.17 3910.0 $35,855 0.0 $0
450mm DRAINAGE PIPE M $94.44 $0 180.0 $16,999
CATCH BASIN, GP 1 EA $1,868.02 $0 18.0 $33,624
SUBTOTAL $35,855 $189,898
INFLATIONS 5.0% $1,972 5.0% $10,444
TRAFFIC CONTROL/MOT 2.8% $1,004 2.8% $5,317
CONTINGENCY 10.0% $3,585 10.0% $18,990
GRAND TOTAL $42,416 $224,649
POSSIBLE COST INCREASE $182,233
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Vil. DEVELOPMENT PHASE

Il. MATERIALS

A. BRIDGE OVER CHICKAMAUGA CREEK

1. “AsProposed”

The as-proposed design consists of a new 11 span bridge, and 3 groups of triple-double box culverts.
Each span is 12,192 mm long, and the total bridge length is 134,112 mm. The triple-double groups
are: 5@ 3,000 mm x 1,500 mm, 5@ 3,000 mm x 1,200 mm, and 5@ 3,000 mm x 1,800 mm The
combined overflow opening provided by the triple-double box culverts is 67.5 sm.

The new bridge parallels the existing bridge and is composed of a 6-T-beam superstructure 13,200
mm wide. The superstructure is supported on 2-column bents.

There are 5 bents founded on 1,200 mm drilled shafts, and 5 bents founded on spread footings.
There are 2 groups of triple-double box culverts west of the bridge and 1 group east of the bridge.

The triple-double box culverts were added in this Contract as overflow structures because the existing
bridge has an insufficient waterway opening.
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VII. DEVELOPMENT PHASE

Il. MATERIALS

A. BRIDGE OVER CHICKAMAUGA CREEK

2. Value Engineering Alternative Number 1

This Value Engineering Alternative consists of lengthening the proposed widened bridge to provide a
larger waterway opening, so that the triple-double box culverts can be eliminated. The total opening
provided by the 3 groups of triple-double box culverts is approximately 67.5 sm. By adding 1- 12,192
mm span to the east end of the bridge, about 40 sm of opening is made available to mitigate flooding.
Lengthening the bridge provides a more efficient waterway opening than that provided by the triple-
double box culverts. The constriction and friction of the culvert walls are removed. Also, by
lengthening the bridge on the east end, the additional opening is adjacent to the main channel.
Therefore, it is judged that the 40 sm opening under the bridge is equivalent to the 67.5 sm opening
of the box culverts. In order to lengthen the existing bridge, the east end bent will have to be removed
and replaced by an interior bent, and the existing embankment will have to be excavated.

30



STP-1111(T)

STATE] PROJECT NUMBER g
GA.

Tt

SRR,
AATALARL AL
SEDLL AR

HOLLIS SCARGROUGH, ETAL

GORDON LARAT BAIN
C/0 WAYKE L POTTER

EASEMENT FOR THE CONSTRUCTION, HAINTENANCE,
AND REMOVAL® OF SEDJMENT BASIN

R
AT
AT

y
i
]
1
1
1
1
4
i
]
1
[
H
:
i
1
:
L

STREAN BUFFER TORE

STREAW BUFFER ZONE

H
i
|
'
i
4
i
\
4
i
,
1

5 B9725'55. 5
B3 26°58. 53E

TR

STREAU BUFFER ZAHE =
L81]

Iwn
(%}
T g e —
=<t
=
STREAW BUFFER ZOGNE
_ i . -"-""""“-‘r------._';_.__ . /
n T aninteab el o L 4 . BT T ) -
garru!:al‘u O : P . A E 1%%&’}/!4 S /4'_' EFlJﬂe
Foggee e , S e VE 7
L - Bl o “ '
§rge ALT /
BT dsosas aas {23 _ ST
Pl E 04900, 000 um”wa E w
S.E. - 4.30X .
NOTE: ALL DIHENSIONS ARE IN METERS .
UNLESS OTHERWISE WOTED. L . .
DATE REV 15 10WS DATE REV IS 10HS
10PERTY AND EXISTING AW LINE —-—-%-—-—| BEGIN LIMIT OF ACCESS....eevvuusnnees BLA === e AT GEORG I A
TOUIRED RAW LINE ————— END LIMIT OF ACCESS....coveuverrnn ELA RATIO=1:500 T . N DEPARTMENT OF TRANSFORTATION
INSTRUCTION LIMITS ——G-——=—| LINIT OF ACCESS | —_—— o - CONSTRUCTION PL N
:suufr;zmcgog;r;w s 77774 A% AMD LIMIT OF Access ——w—u—]| ¢ i 30 = PROJECT STP-111117)
CONSTA OF SLOPES SCALE 1IN METERS COUNT? .CATODSA S
lSE.IIE.IfT fﬂ-ﬁ' CONSTR OF DRIVES me D DATE 13_6
Ei A S QT Bt go-auy ' 1 Sguerg\ressuresyigdersl, smr:lmuu, Tel




A. BRIDGE OVER CHICKAMAUGA CREEK
VALUE ENGINEERING ALTERNATIVE NUMBER 1
COST COMPARISON SHEET

PROP'D PROP'D V.E.
DESCRIPTION UNITS | UNIT COST QTY. COST QTY. V.E. COST
134,112 mm Bridge SM $914.00 1770.0 $1,617,780
Triple-Double Box Culverts LS $951,714.00 1.0 $951,714
146,302 mm Bridge SM $914.00 1931.0 $1,764,934
Existing End Bent Removal SM $301.00 163.0 $49,063
Lengthen Existing Bridge SM $914.00 327.0 $298,878
Embankment Removal CM $32.00 $0 540.0 $17,280
SUBTOTAL $2,569,494 $2,130,155
E&C 10.0% $256,949 10.0% $213,016
TRAFFIC CONTROL/MOT 2.8% $71,946 2.8% $59,644
INFLATION 5.0% $128,475 5.0% $106,508
GRAND TOTAL $3,026,864 $2,509,323
POSSIBLE SAVINGS: $517,541
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VII. DEVELOPMENT PHASE

Il. MATERIALS

A. BRIDGE OVER CHICKAMAUGA CREEK

3. Value Engineering Alternative Number 2

This alternative consists of using drilled shafts to support all the interior bents. This entails
eliminating the proposed footings and columns below ground and the required foundation excavation
for the 5 proposed bents founded on spread footings. The shaft tip elevation for the value engineered
drilled shafts is Elevation 200 +/-. This results in about two drilled shaft diameters (2,439 mm) being
socketed into the rock, taking the bottom of footing elevation as the top of good rock. Two shaft
diameters into good rock will provide sufficient lateral fixity, end bearing, and skin friction.
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A. BRIDGE OVER CHICKAMAUGA CREEK
VALUE ENGINEERING ALTERNATIVE NUMBER 2
COST COMPARISON SHEET

PROP'D PROP'D V.E.
DESCRIPTION UNITS | UNIT COST QTY. COST QTY. V.E. COST
10 Spread Footings CM $1,176.00 22.0 $25,872
10 Columns below Ground Line CM $1,176.00 10.0 $11,760
Bents 7 & 8 Foundation cM $59.00 450.0 $26,550
Excavation
Bents 9, 10, & 11 Cofferdams LS $25,000.00 3.0 $75,000
10 Drilled Shafts LM $3,198.00 38.0 $121,524
SUBTOTAL $139,182 $121,524
E&C 10.0% $13,918 10.0% $12,152
TRAFFIC CONTROL/MOT 2.8% $3,897 2.8% $3,403
INFLATION 5.0% $6,959 5.0% $6,076
GRAND TOTAL $163,956 $143,155
POSSIBLE SAVINGS: $20,801
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II. MATERIALS

1. “AsProposed”

The study project is primarily in an urban setting with curb and gutter along the roadway. The
proposed design is to place header curb along portions of the project for right-of-way and slope
control. Three types (150 mm, 200 mm, and 250 mm) are proposed.
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VII. DEVELOPMENT PHASE

Il. MATERIALS

B. HEADER CURB

2. Value Engineering Alternative

It is the recommendation of the value engineering study team that the header curb be replaced with
concrete curb and gutter, 200 mm X 750 mm, Type 2. In the “As Proposed” sketch, there is a gap
between the curb and gutter used along the roadway and the header curb at the right-of-way line.
This will introduce a drainage problem that shouldn’t be there if the curbing is continuous.

Changing from curb and gutter to header curb will make construction more difficult and time-
consuming by the contractor having to change methods of construction. Curb and gutter is easily
placed by machine while header curb more often has to be formed and then poured. There is a short
section of 250 mm header curb in the proposed project, but the slope can be steepened by 50 mm
without any difficulty.

Additionally, the cost of curb and gutter is less than header curb.
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B. HEADER CURB

VALUE ENGINEERING ALTERNATIVE
COST COMPARISON SHEET

PROP'D

PROP'D V.E.

DESCRIPTION UNITS | UNITCOST | " COST oTy. | VE-COST
CONCRETE HEADER CURB,
150 MM. TP 2 LM1 $40.73 932.0 $37,960 0.0 $0
CONCRETE HEADER CURB,
200 MM. TP 3 LM1 $48.96 7.0 $343 0.0 $0
CONCRETE HEADER CURB,
250 MM. TP 4 LM1 $50.00 85.0 $4,250 0.0 $0
CONCRETE CURB &
GUTTER, 200 MM X 750 MM, | LM1 $33.95 2735.0 $92,853 | 37500 | $127,618
TP 2
SUBTOTAL $135,406 $127,618
INFLATION 5.0% $7,447 5.0% $7,019
TRAFFIC CONTROL/MOT 2.8% $3,791 2.8% $3,573
CONTINGENCY 10.0% $13,541 10.0% $12,762
GRAND TOTAL $160,186 $150,972
POSSIBLE SAVINGS: $9,214
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I11. CONSTRUCTION TIME

1. “AsProposed”

A construction time of 30 months was proposed by the design team at the briefing for this project.
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I11. CONSTRUCTION TIME

2. Value Engineering Alternative

During the discussion of the construction of this project it was felt that the drainage and bridge
construction would be the controlling factors for this project. The drainage, particularly the culverts,
should take no more than 9 months to complete each stage. Each bridge should take no longer than 10
months. Therefore, it is the recommendation of the study team that the overall time allowed for the
construction of this project should be 24 months.
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IV. STAGE CONSTRUCTION

1. “AsProposed”

The staging for this project is essentially straightforward. The first stage consists of maintaining
traffic at its current location and constructing the westbound traffic lanes including drainage and the
westbound bridge. After completion of Stage 1, traffic will be shifted to the new lanes and the
remainder of the construction will be completed.
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VII. DEVELOPMENT PHASE

IV. STAGE CONSTRUCTION

A. BOXCULVERTS

2. Value Engineering Alternative

The Stage 1 plans treat the three proposed culvert locations basically as if they were not there. In
fact, the staging cross sections for Stage 1 show the culvert under the roadway as already being
completed. The plan view for the culverts indicates that they are to be constructed all the way to the
edge of Stage 1 traffic (see Note # 3). The plan view in Stage 2 shows construction only to the
centerline.

If the three triple double culverts remain in the project, it is recommended that the staging plans be
modified as described herein. In Stage 1 the culverts need to be shown on the plan view and Note #3
reworded by stating that the culverts are to be constructed to approximately mid-point. Shoring will
be required to retain the embankment. A temporary drainage structure is shown for the culvert at Sta.
11+690 but not for the other two. A note should be added that the contractor will take steps to assure
that positive drainage is always maintained. The Stage 2 cross section plans should be modified to
show temporary concrete median barrier, since there will be a hole at the culvert locations.

If the VE team’s recommendation to eliminate the three triple double culverts is approved, then this
staging recommendation would not be necessary.
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VII. DEVELOPMENT PHASE

V. DESIGN COMMENTS

. Slope control for cuts of less than 10 ft. needs to be added to the Typical Section.

. Only two square meters of sand-cement bag rip-rap is proposed. It is recommended that
consideration be given to changing this to stone dumped rip-rap. There are significant
quantities of the rip rap item proposed. This will eliminate an item and get a better price. A
review of pay items should be made to try to eliminate any small quantities if possible.

. The staging plans with the addition of vehicles and drums add a visual dimension to the plans
that make them much more effective. It is suggested that this become a standard.

It is recommended that a CMS be added to the project for Redbud Avenue construction. The
CMS should advise of the road’s being closed during daylight hours and then advise of the
pavement ending during night hours.
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