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Control Delay and LOS Determination
Appr/ Ratios Unf Frog Lane
Lane Del Adj Grp
Grp v/c g/C dl Fact Cap

Incremental
Factor Del
k d2

Res
Del
d3

Lane Group Approach

Westbound
L 0.97 0.31 22.2 1.000 545 0.48 31.1 0.0 53.3 0

51.8 :0
R 0.05 0.31
Northbound

15.8 1.000 487 b~u Ac~V.v 0.0 15.8 8

O~8~ 0;23 24.2TR 1.00Q 374 0.41 9;21. 0"0~ 4~.1 46.1t) D

Southbound

Lor A~A
V.~ O:.~3 .19'...9 1.000 240 0.11 0.3 0' (1C

# 20.1 c 20.! c

SUPPLEMENTAL PERMITTED LT WORKSHEET
, for shared lefts

Input
EB WB HB SB

14.
15.
15.
1
'1
22

0.0000.6
0.0
332
3.0

Cycle length, C 65.0 $ec
Total actual green time for LT lane group, G (8)
Effective permitted green time for LT lane group, g{s)
Opposing effective green time, go (s)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lane group, PLT 0.000
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, tL
Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, fLUo
Opposing flow, Volc-VoC/[3600(No)fLUo] (veh/ln/cyc)
gf=G[exp(- a * (LTC ** b»]-tl, gf<-g
Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratio, qro=Max[l-Rpo(go/C),O]
gq, (see Exhibit C16-4,5,6,7,8)
gu-q-gq if gq>=gf, or - g-gf if gq<gf

n-Max(gq-gf)/2,0)
PTHo-1-PLTo
PL*=PLT[1+(N-1)g/(gf+qu/EL1+4.24)]
ELl (refer to Exhibit C16-3)
EL2-Max«1-Ptho**n)/Plto, 1.0)
fmin-2(1+PL)/g or fmin-2(1+Pl)/g
gdiff=max(gq-gf,O)
fm=[gf/g]+[gu/g]/[1+PL(EL1-1)], (min=fminimax-1.00)
flt=fm=[gf/g]+[qu/g]/[1+PL(EL1-1)]+[gdiff/g]/[1+PL(EL2-1
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EB WB NB 5B
or flt=[fm+O.9lCN-l)]/N**
Left-turn adjustment, fLT 0.5
For special case of single-lane approach opposed by multilane approach,
see text.
* If Pl>=l for shared left-turn lanes with N>l, then assume de-facto

left-turn lane and redo calculations.
** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach
or when gf>gq, see text.

BACK OF QUEUE WORKSHEET
Westbound Northbound

IL R I TR
10.0 0.0 I 0.0
1529 22 I 332
11900 1900 I 19QO
11 0 1 10 1 ()
11770 1583 I ~~20
t54S 487 1314
10.30 0.01 l 0.20
10.97 0.05 I 0.99
10.31 0.31 I 0.23
t 1~OOO I 1.000
t 3 3 I 3
11.00 1.00 I 1.00
11.00 1..00 t 1.00
19.4 0.3 I 5.8

~ 0310.4 v~4 I .'
14.2 0.0 I 1.e
113.6 0.3 ~ "".6

SOutl
L~
O.
3~
15
i
lC
2~
O.
fJ.
O.
1.
3
1c c .
1.
O.
S.
Ii"'.
O.
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(1.2
116.0

1.2
0.4

1.2
~O

1~2
0.6

11.5
J2Q.3

1.6
().5

1.5
11...7

1..6

0..8

,1.6
21.8

1.8
0.5

1.7
12.8

J..;8

0.9

1.8
24.3

2.1
0.6

1.9
14;5

2.'1
.1:.1

Eastbound
LaneGroup IL TR
Init Queue 10.0 0.0
Flow Rate 122 505
So 119001900
No. Lanes 11 2 0
SL 117.10 ),733
LnCapacity 1572 560
Flow Ratio 10.0.1 0.29
v/c Ratio 10.0411.90
Grn Ratio I:O..3~0..32
I Factor j 1.000
AT or PVG 13 3
Pltn Ratio 11.001.00
PF2 11.(jOl.00
01 10.3 &.7.
kB 10.4 0.(
02 10..0 2.7
0 Average 1~.3 11.4
0 Spacing I
0 Storage 1
70th Percentile Output:
fB% 11 .2 1 . 2
BOO 10.3 13.4
OSRatio I
85th Percentile Output:
fB% 11.6 1.5
BOO 10.5 17.1
OSRatio I
90th Per~tile Output:
fB% 11.8 1. 6
BOO lO.~ 18.5
OSRatio 1
95th Percentile Output:
fB% 12.1 1.8
BOO to.6 20.7
OSRatio 1
98th Percentile Output:
fa' 12.7 2.1
BOO 10.8 24.1
QSRatio 1

12..;1
~27.9

2.7
0.$

2.3
11.2

2.7
1.4

ERROR MESSAGES

West bound thru does not exist but has green time
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1-40 at Sycamore View Road

Interchange Modification Study

Appendix H

Estimates of Cost



COST DATA SHEET

Project Phase 1 1-40/Sycamore View Interchange Modifications

Length: Cross Section: N/Ami

Right-of-Way
Land, Improvements, and Damages
Incidentals ( 10 Tracts)
Relocation payments(

2.8 Acres) $ 1,104,000
~ 27,500

0 Residences)
0 Businesses)
0 Non-Profits)

Total Right-of-Way Cost $ 1,131,500

Utility Relocation
Reimbursable
Non-Reimbursable $ 47,000

Total Utility Cost

Construction

$ 253,000
$ 31,000
$ 2,008,000

Clearing & Grubbing
Earthwork
Pavement Removal
Drainage ($ 1,894,000
Structures
Railroad Crossing
Paving
Retaining Walls
Maintenance of Traffic
Topsoil
Seeding
Sodding
Signing
Signalization
Fence
Guardrail
Rip Rap or Slope Protection
Other Construction Items ( 8.5%)
Mobilization

$
$ 649,000
S -
$ 100,000
$ 8,000

$ 153,000
$ 110,000

$ 47,000
$ -

$--~02,200
$ 390,000

Construction Cost
10% Eng. & Contingencies

Total Constuction Cost $ 4,292,200

Preliminary Engineering (10%) 1 390,000

TOTAL PHASE 1 COST $ 5,915,000



COST ESTIMATE
1-40 I SYCAMORE VIEW ROAD IMS

PHASE 1

Quantity Unit Price Cost

Clearing and Grubbing 6 $1,000 $6.000ac

Pavement Removal 6,200 In-ft $5 $31,000

Signalization
Macon Cove/end Ramp
Sycamore View/Macon Cove

Total

1
1

$40,000
$70,000

$40
$70

$110

ea
ea

..1

1
1

$2,500
$100,000
$50,000

$2
$100

$50
$152

mi
ea
ea

Signing
Approach 1-40
Approach Macon Cove

Total

Fencing 4200 If $10 $42,000

2500
1520
460

1300
500

1850

If
If
If
If
If
If

$61
$83

$111
$162
$107
$30

$152
$126

$51
$210

$53
$55

$649

Paving
C-D Road (2 lanes)
One lane ramp
Two lane ramp
City street (4 lanes)
Ramp @ Macon Cove/STCC
Barrier Rail

Total

Seeding
Sod
Topsoil
Guardrail
Guardrail End
Total

130
7000
2000
3000

2

$17
$4
$4

$15
$1,000

$2
$28

$8
$45

$2
$47

Earthwork (Borrow)
Earthwork (Cut)

Total

$6
$3

$246
$6

$252

41000 cy
2200 cy

Maintenance of Traffic 1 Is $100,000 $100,000

$2,500
$35
$45
$55
$70
$60
$600

$55,000
$42,000
$58,500
$22,000
$28.000
$16.000

$1,500,000
$1,721,500

$172,000
$1.893.500

22 ea
1,200 If
1,300 If

400 If
400 If
200 If

2,500 If

Drainage
Inlets

18-inch R.C.P.
24-inch R.C.P.
30-inch R.C.P.
36-inch R.C.P.
42-inch R.C.P.
15-foot x 10-foot R.C.B.C.

Subtotal
Plus 10 Percent

Total

,000
,000
.000

,500
,000
,000
,500

,500
,160
,060
,600
,500
,500
,320

unit
sy
cy
If

ea

,200
,ODD
.000
.000

.000

.000

,000
.600
,600



COST ESTIMATE
1-40 I SYCAMORE VIEW ROAD IMS

PHASE 1

Quantity Unit Price Cost

Right-ot-Way Costs

Land Cost
Tract 1
Tract 2
Tracts 3-5
Tracts 6-8
Tract 9
Tract 10

1.3
0.8

0.12
0.14
0.21
0.2

Subtotal

$200,000
$200,000
$300,000
$300,000
$400,000
$200,000

$260,000
$160,000
$36,000
$42,000
$84,000
$40,000

$622,000

ac
ac
ac
ac
ac
ac

1
1
1
1
1
1
1

Is
Is
Is
Is
Is
Is
Is

$25
$5,'
$5,'
$35
$10
$50
$20

$25
$5
$5

$35
$10
$50
$20

$150

Damages
Tract 2
Tracts 4 and 5
Tract 6
Tract 7
Tract 8
Tract 9
Tract 10

Subtotal

$772,000
$332,000

$1,104,000

Subtotal land and Damages Costs
Pluse 43 Percent
Total land and Damages Costs

Incidentials 10 Tracts @ $2,750 Per Tract $27,500

Utility Relocations

Reimbersable
O/H Electric Poles
12-inch Water Line
Adjust MetersNalves

$2,800
$25

$300

$28,000
$20,000
$6,000

$54,000

10 ea
800 If
20 ea

Total Reimbersable

$2,800
$8

$600

$36,-
$9,'
$1,

$47,

Non-Reimbersable
O/H Electric Poles
U/G Telephone
Relocate Fire Hydrants

13 ea
1,200 If

2 ea
Total Non-Reimbersable

,ODD
000
000
,ODD
,000
,ODD
,000

,000
,000
,000
,000
,000
,000
,000
,000

400
600
200
200



COST DATA SHEET

Project: Phase 2 Alternate A 1-40/Sycamore View Interchange Modifications

Length: mi Cross Section: N/A

Right-at-Way
Land, Improvements, and Damages
Incidentals ( 2 Tracts)
Relocation payments(

2.8 Acres) $ 2,740,000
$ 5,440
$ 200,0000

10
0

Residences)
Businesses)
Non-Profits)

Total Right-of-Way Cost $: 2,945,440

Utility Relocation
Reimbursable
Non-Reimbursable $ 28,000

Total Utility Cost

Construction
$ 10,600
$ 769,000
$ 26,500

Clearing & Grubbing
Earthwork
Pavement Removal
Drainage ($ 433,000
Structures
Railroad Crossing
Paving
Retaining Walls
Maintenance of Traffic
Topsoil
Seeding
Sodding
Signing
Signalization
Fence
Guardrail
Rip Rap or Slope Protection
Other Construction Items (8.5%)
Mobilization

$ 1,408,000
$ 342,000
$ 200,000
I ~8,OOO
$ -10;200
$ 32,800
$ 105,000
$ 120,000
1 ?O,~O
$ 84,000
$ -

$ 684,000
$ 379,000
$ 9,104,600
$ 910,000

Construction Cost
10% Eng. & Contingencies

Total Constuction Cost $ 10,014,600

Preliminary Engineering (10%) $ 910,000

TOTAl PHASE 1 COST $ 13,904,000



COST ESTIMATE
1-40 I SYCAMORE VIEW ROAD IMS

PHASE 2 ALTERNATE A

Quantity Unit Price Cost

Clearing and Grubbing 10.8 $1,000 $10,600ac

$26.500Pavement Removal 5,300 In-ft $5

$60,000
$60,000

$60,000
$60,000

$120,000

1
1

ea
ea

Signalization
EB Off-Ramp/So V. Rd.
Replace South Terminal Signal

Total

2 mi
1 ea

$2.500
$100,000

$5,000
$100,000

Signing
Replace East Approach on 1-40

$105.000

Fencing 2050 If 110 $20,500

Paving
C-D Road (2 lanes)
One lane ramp
Two lane ramp
Widen S.V. Rd. 2 Lanes
Barrier Rail

400
4950
7200
1600
1000

If
If
If
If
If

$61

$83
$111
$90
$30

$24,400
$410,850
$799,200
$144,000
$30,000

$1,408,450

Seeding
Sod

Topsoil
Guardrail
Guardrail End
Total

$17
$4
$4

$15
$1,000

$10,200
$32,800
$28,000
$66,000
$18,000
$84,000

600 unit
8,200 sy
7000 cy
4400 If

18 ea

Earthwork (Borrow)
Earthwork (Cut)

Total

116000
24400

$6
$3

$696.000
$73.200

$769.200

cy
cy

Maintenance of Traffic $200,0001 Is $200,000

$2,500
$35
$45
$600
$600

$30,000
$7,000

$49,500
$7,200

$300,000
$393.700
$39.000

$432.700

12 ea
200 If

1,100 If
12 ea

500 If

Drainage
Inlets
18-inch R.C.P.
24-inch R.C.P.
24-inch Endwalls
15-foot x 10-foot R.C.B.C.

Subtotal
Plus 1 0 Percent

Total

Structures
1-40 Over S.V. Rd.
EB Off Ramp

47,400
14,400

sf
sf

$70
$70

$3,318.000
$1.008,000
$4.326,000

Retaining Walls 11,400 sf $30 $342,000



COST ESTIMATE
1-40 I SYCAMORE VIEW ROAD IMS

PAHSE 2 Alternate A

Quantity Unit Price Cost

Right-of-Way Costs

Land
Tract
Tract

0.14
2.7

Subtotal

$400,000
$200,000

$56,000
$540,000
$596,000

ac
ac

Damages
Tract 1
Tract 2

1

1

Is
Is

$20,000
$0

$20,000
$0

$20,000Subtotal

Buildings
Tract 2 1 Is $1,300,000 $1,300,000

$1,916,000
$824,000

$2,740,000

Subtotal Land, Buildings and Damages Costs
Pluse 43 Percent
Total Land and Damages Costs

Incidentials 2 Tracts @ $2,750 Per Tract $5,440

Business Relocations 10 @ $20,000= $200,000

Utility Relocations

Reimbersable
Adjust Meters and Valves 20 $300 $6,000ea

Total Reimbersable $6,000

Non-Reimbersable
O/H Electric Poles 10 $2,800 $28.000ea

Total Non-Reimbersable $28,000

Cost
1
2






