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CDS Program for Modeling Congestion Costs
5 |During Construction

5]
This model is for modeling traffic delay, user cost, and
construction cost for construction and maintenance
| 7 |operations.
| B8 |

003 models traffic in one direction one or more lanes - the
9 |Standard Method

This model parallels the more specialized CO” for Flagging,
which is in COFlag.xls (see), which is used when traffic must
be maintained by closing one lane and placing twao-way traffic
in a single lane.

—
—

CO” was created by Robert | Carr under a grant from the
Iichigan Department of Transportation for its use in providing
13 |better service to the Michigan traveling public.

| 15 | Caopyright Robert | Carr, 1957
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Let's look at the “traffic” tab...
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SummaryView

Copy This Sheet period length (min)| 60 PROJECT INFORMATION REPORT INFORMATION
annual traffic growth (%) 2.50% PROJECT REPORT
update | years of growth TITLE e [SUMBMARY SHEET
VEHICLE INPUT cars trucks Paste Values CS. 25084 DIVISION CarT
design d i (%) 84.5% 15.5% JOB # 56984 REPORT BY BK
user cost per hour ($/V hn)| _$14.83 $26.17 START DATE REPORT DATE 3/11/2005

user cost per mile, (37 mi)|  $0.445 §1.54 NOTES: Stage 1: Maintain 1 EB lane and 2 WB lanes
user cost per cancellation, ($/V) Stage 2: Maintain 2 lanes in each direction

METHOD INPUT I METHOD 1 METHOD 2 METHOD 3 METHOD 4
method title EE Stage 1 EB Stage 2
DISTANCE AND SPEED mi) (mph)|| distance | speed distance | speed distance | speed distance | speed
work zone method travel 34 see delay 34 see delay see delay see delay
normal travel 3.4 700 3.4 700
diversion method travel 39.2 1.7 39.2 1.7
normal travel 12.0 70.0 12.0 70.0
SPEED DELAY threshold | range threshold | range threshold | range threshold | range
capacity for speed delay (V/period)| 1260 3060
speed (when D~0) {(mph) 60 60
speed (when D=C) (mph) 37 37
DECREASE TO DEMAND threshold | range threshold | range threshold | range threshold | range
capacity for decreases to design demand (preringj_l 2100
canceled cars (with no delay) (%)
led trucks {with no delay) (%L|
canceled cars (with delay) (%/min)|
canceled trucks (with delay) (%/min]
diverted cars (with no delay) (%)|| 42.2%
diverted trucks (with no delay) (%L| 5.0%
diverted cars (with delay) (%/min)|
diverted trucks iwith delay) (%/min)|[
OTHER USER COST INPUT Update | [ cars trucks cars trucks cars trucks cars trucks
other user cost per actual demand ($\)||__ $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
user cost per diversion (§ $20.76 $57.12 $20.76 $47.12 $0.00 $0.00 $0.00 $0.00
Paste Values Calculate | Calculate || Calculate | Calculate || Calculate | Calculate || Calculate | Caleulate
Summary ‘Gu To: Summary j Overall j Traffic User Cost qumbined :I Print:  This \/\ewl Summary | Qwverall | All Setup
PERIOD INPUT backup at start (¥) 0 [ o [T ] o[ o o[ 0
weekday | weekend | weekday [ weekend || weekday [ weekend weekday | weekend || weekday | weekend || weekday ekend
period historical demand design demand capacity pacity pacity capacity
hr) (\V/period) | (Wperiod) | (Wperiod) | (Wperiod) || (Wperiod) | (Wperiod) || (Wperiod) [ (Wperiod) || (Wperiod) [ (Vperiod) || (Wperiod) | (¥/period)
12A 260 622 260 622 1260 1260 3060 3060
1A 208 379 208 379 1260 1260 3060 3060
28 182 352 182 352 1260 1260 3060 3060
3A 208 244 208 244 1260 1260 3060 3060
44 208 208 208 208 1260 1260 3060 3060
5A 416 416 416 416 1260 1260 3060 3060
6A 909 909 909 909 1260 1260 3060 3060
A 1351 1331 1351 1331 1260 1260 3060 3060
6Aa 1247 1247 1247 1247 1260 1260 3060 3060
9A 117 117 117 117 1260 1260 3060 3060
10A 1091 1407 1091 1407 1260 1260 3060 3060
1A 1221 1597 1221 1597 1260 1260 3060 3060
12P 1221 1921 1221 1921 1260 1260 3060 3060
1P 1377 1840 1377 1840 1260 1260 3060 3060
2P 1844 2030 1844 2030 1260 1260 3060 3060
3P 2312 2312 2312 2312 1260 1260 3060 3060
4P 2519 2519 2519 2519 1260 1260 3060 3060
5P 2493 2493 2493 2493 1260 1260 3060 3060
6P 1662 1840 1662 1840 1260 1260 3060 3060
P 1117 1488 1117 1488 1260 1260 3060 3060
8P 935 1218 935 1218 1260 1260 3060 3060
9P 857 920 857 920 1260 1260 3060 3060
0P 701 785 701 785 1260 1260 3060 3060
1P 519 n 519 Pl 1260 1260 3060 3060
Total | 25973.634 29944404 | 25974 29944 30240 30240 73440 73440 0 0 0 0
SUMMARY OUTPUT traffic melhml-l EB Stage 1 EB Stage 2
direction|[" weekday kend kday kend kday kend kday kend
total user cost|| $254,016 | $299,866 $8,079 49,885
user cost of delays|| $50,226 | $64,921 $8,079 $9.885
user cost of decreases || $203,790 | $234,945 30 $0
i backup (V) 876 906 0 0
[ Yoican | maximum backup length {lane miL| 5.0 5.1 0.0 0.0
capy these i delay (min.) 44.3 45.8 1.9 19
walues into average delay, except diversions (min)|| _ 10.5 1.7 11 1.2
mpact total delay, except diversions (V hi) | 2877 3719 487 596
Shest total vehicl led (V)| 0 0 0 0
total vehicles diverted (v)|| 9463 10910 1] 0
total decrease in demand (V)|| 9463 10910 0 0
% decrease in demand|[  36.4% 36.4% 0.0% 0.0%
delay per diverted vehicle (min) 351 35.1 351 35.1
— total diversion delay (V hr)| 5542 6389 1] 1]

average delay, i g diversions (min)|[ _ 19.4 203 1.1 12

total delay, including diversions ( hi] | 8419 10108 487 596
il $9.78 $10.01 $0.31 $0.33

user cost/ design d

delay cost / actual demand||  $3.04 $3.41 $0.31 $0.33
ON_[Prin__ON _[Nov__OK [ validity of output|[” vaLID VALID VALID VALID || NOT VALID | NOT VALID |[ NOT VALID | NOT VALID




PROJECT INFORMATION REPORT INFORMATION
PROJECT |I-69 From Irish Rd to M-15 REPORT |(DETAILED USER COST REPORT
TITLE TITLE |SUMMARY SHEET
Paste Values | C.S. 25084 DIVISION C&T
JOB # 56984 REPORT BY BK
START DATE REPORT DATE 31112005

NOTES: Stage 1: Maintain 1 EB lane and 2 WB lanes
Stage 2: Maintain 2 lanes in each direction k

Briefly describe the
MOT schemes to be
modeled.




Modeling duration = 24 periods
60 minute periods = 1 day
Can also use 30, 15 and 10

Number of years between
the traffic count and the

Copy This Sheet period length (min) 60% time we want to model.
annual traffic growth (%)| 2.50%
Update yearsgof gro\fvﬂ: A’/ Passenger
VEHICLE INPUT cars trucks caricommercial truck
design demand (%)| 84.5% 15.5%
user cost per hour ($/V hr)| $14.83 $26.17 <« -
user cost per mile, ($/V mi)| $0.445 $1.54 & Detl‘jl';”\]\'/;‘\eg"é‘l’.datt?d based
user cost per cancellation, ($/V) A Ing-I|WA-SA-9u8-OI$§, It?tTed
“Life-Cycle Cost Analysis in
Pavement Design.”

Cars: standard mileage rate
Trucks: Motor Carrier

Annual Report (with wages
& benefits removed

Approximately 2/3 diversion
costs (if utilized).




Four runs can be performed

/ on the same sheet.

—

Descriptive title for each
scenario.

The capacity at and below
\ which a speed delay occurs.
Generally, the capacity of
the work zone. (See work
zone capacity table)

Speed when demand
is low.

Speed when demand
IS near capacity.
(See chart)




diversion method dista

work , work _
Without Detour ¢ zone method distance = zone normal distance
L

|‘ diversion normal distance

diversion method distance

With Detour

WOrk zone method distance (detour)

diversion normal distance




——

The route each
vehicle would travel if
there were no work
zone and the vehicle
did not divert to an
alternate route. Input
the distance and
average speed
vehicles travel for
each leg of the route.

—

Input the distance
and average speed
vehicles travel for
each leg of the detour
route(s) or the most
probable diversion
route(s). If more than
one route, enter the
percentage of
vehicles that would
take each route.







Any additional user
cost per vehicle.
(optional)

OTHER USER COST INPUT Update cars l \ trucks
other user cost per actual demand ($/V)|| $0.00 $0.00
user cost per diversion ($/V)|| $20.76 $57.12

Calculated from the additional
detour/diversion time & distance
experienced per vehicle, and based
on the costs at the top of the
worksheet.




o

Capacity at or below
when the detour or
the diversion route
“kicks-in".

Percent of cars &
trucks that will cancel
their trip because of
the work zone.

Percent of cars &
trucks that will be
detoured or will divert
around the work zone.

With no Delay: this percent of traffic will divert
as long as the work zone is in operation.

With Delay: for every minute of delay, this

percent of traffic will divert the work zone.




PERIOD INPUT backup at start (V) 0 0
weekday ] weekend | weekday \ weekend || weekday | weekend
period historical demand design demand capacity
(hr) (V/period) | (V/period) | (V/period) | (V/period) || (V/period) | (V/period)
12A 260 622 260 622 1260 1260
1A 208 379 208 379 1260 1260
2A 182 352 182 352 1260 1260
3A 208 244 208 244 1260 1260
4A 208 208 208 208 1260 1260
5A 416 416 416 416 1260 1260
6 A 909 909 909 909 1260 1260
7A 1351 1351 1351 1351 1260 1260
8A 1247 1247 1247 1247 1260 1260
9A 1117 1117 1117 1117 1260 1260
10A 1091 1407 1091 1407 1260 1260
1A 1221 1597 1221 1597 1260 1260
12 P 1221 1921 1221 1921 1260 1260
1P 1377 1840 1377 1840 1260 1260
2P 1844 2030 1844 2030 1260 1260
3P 2312 2312 2312 2312 1260 1260
4P 2519 2519 2519 2519 1260 1260
5P 2493 2493 2493 2493 1260 1260
6P 1662 1840 1662 1840 1260 1260
7P 1117 1488 1117 1488 1260 1260
8P 935 1218 935 1218 1260 1260
9P 857 920 857 920 1260 1260
10 P 701 785 701 785 1260 1260
519 731 519 731 1260 1260
25973.63 29944.4 25974 29944 30240 30240

Actual hourly
traffic counts.

Aged hourly traffic

counts, based on the
growth rate and years
of growth. (optional)




From the speed delay
of going through the
work zone.

From the vehicles that
diverted or canceled.

4 SUMMARY OUTPUT traffic method|| EB Stage 1
direction|| weekday | weekend
total user cost|| $254,016 | $299,866
user cost of delays|| $50,226 | $64,921 «&—
user cost of decreases || $203,790 | $234,945 ¥—
maximum backup (V) 876 906
You can maximum backup length (lane mi) 5.0 5.1 ¥4
copy maximum delay (min.)|| 44.3 45.8 \
these average delay, except diversions (min) 10.5 11.7
values into total delay, except diversions (V hr) 2877 3719
' . tatal vimnhialas amnnaAaalaAdiV [a} n

This length is per
lane mile.

All these costs & values are over the entire 24 periods!

A check on whether
the summary output

shown was computed
from the input shown.







SummaryView

Copy This Sheet | period length {min) 60 PROJECT INFORMATION REPORT INFORMATION
annual traffic growth (%) 2.00% PROJECT  |I-75 at M-21 Bridge Repair REPORT DETAILED USER COST REPORT
Update | years of growth TITLE TITLE SUMMARY SHEET
VEHICLE INPUT cars trucks Paste Values c.s. DIVISION Davison TSC
design demand {%)| 94.0% 6.0% JOB # REPORT BY
user cost per hour ($/\/ hr)] $14.83 $26.17 START DATE REPORT DATE 8/4/2006
user cost per mile, {$/V mi)| $0.445 $1.54 NOTES:
user cost per cancellation, [$/V)
METHOD INPUT METHOD 1 METHOQD 2 METHOD 3 METHOD 4
method title]| 1 Ln Open w/ |-69 Detoured || 1 Ln Open w/ 1-69 Allowed || 2 Ln Open w/ |-69 Detoured || 2 Ln Open w/ 1-69 Allowed
DISTANCE AND SPEED {mi) (mph) distance speed distance speed distance speed distance speed
work zone method travel 0.5 see delay 0.5 see delay 0.5 see delay 0.5 see delay
normal travel 0.5 70.0 0.5 70.0 0.5 70.0 0.5 70.0
diversion method travel 121 70.0 121 70.0
normal travel 9.9 70.0 9.9 70.0
SPEED DELAY threshold range threshold range threshold range threshold range
capacity for speed delay (Viperiod) 1400 1400 3400 3400
speed {when D~0) (mph) 55 55 55 55
speed (when D=C) {(mph]) 45 45 45 45
DECREASE TO DEMAND threshold range threshold range threshold range threshold range
capacity for decreases to design demand {\/period) 6300 6300
canceled cars (with no delay) (%)
canceled trucks (with no delay) (%)
canceled cars {with delay) {%/min)
canceled trucks {with delay) {%/min}
diverted cars (with no delay) (%) 25.0% 25.0%
diverted trucks {with no delay) (%) 25.0% 25.0%
diverted cars (with delay) {%/min)
diverted trucks {with delay} {%/min}
OTHER USER COST INFUT Update | cars trucks cars trucks cars trucks cars trucks
other user cost per actual demand {$/V) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
user cost per diversion ($/ $1.41 $4.10 $0.00 $0.00 $1.41 $4.10 $0.00 $0.00




ROUTE DISTANCE, SPEED, AND TIME

Route Title:

Normal Travel

Method Travel

Input Calculated Values Input Calculated Values
% that Travel |Weighted | Weighted % that Travel |Weighted|Weighted

Route Take Distance | Speed Time Distance Time Route Take Distance | Speed Time Distance Time

Name Route {mi) {mph) {min) (mi) {min) Name Route {mi) {mph) {min) {mi) {min)

EB I-69 0.5 8.25 70 7.07 4.125 3.54 EB I-69 0.5 13.714 70 11.75 6.857 5.88

WHB I-69 0.5 11.57 70 9.92 5.785 4.96 WB I-69 0.5 10.394 70 8.91 5.197 4.45

Totals 1.00 9.91 8.49 |Totals 1.00 12.05 10.33
Averages 9.91 70.00 8.49 Averages 12.054 70.00 10.33
Differences 214 1.84




PERIOD INPUT backup at start (V) 0 0 0 0 0 0 0 0
direction: NB | SB NB | sB NB sB NB sB NB sB NB sB
period historical demand design demand capacity capacity capacity capacity

{hr) {V/period) | (Viperiod) | {\Viperiod) | {V/period]|| (V/period) {\//period) {\//period) {\//period) {\//period) {\//period) {V/period) {\V/period)
12 A 2016 1902 2016 1902 1400 1400 1400 1400 3400 3400 3400 3400
1A 965 1159 965 1159 1400 1400 1400 1400 3400 3400 3400 3400
2A 540 694 540 694 1400 1400 1400 1400 3400 3400 3400 3400
3A 477 363 477 363 1400 1400 1400 1400 3400 3400 3400 3400
4A 463 257 463 257 1400 1400 1400 1400 3400 3400 3400 3400
5A 19 267 419 267 1400 1400 1400 1400 3400 3400 3400 3400
6A 771 431 77 431 1400 1400 1400 1400 3400 3400 3400 3400
7A 1536 794 1536 794 1400 1400 1400 1400 3400 3400 3400 3400
8A 2522 1130 2522 1130 1400 1400 1400 1400 3400 3400 3400 3400
9A 31384 1627 3134 1627 1400 1400 1400 1400 3400 3400 3400 3400
10A 4048 2174 4048 2174 1400 1400 1400 1400 3400 3400 3400 3400
11A 491 3205 4921 3205 1400 1400 1400 1400 3400 3400 3400 3400
12P 4529 4280 4529 4280 1400 1400 1400 1400 3400 3400 3400 3400
1P 4932 4446 4932 4446 1400 1400 1400 1400 3400 3400 3400 3400
2P 4877 4350 4877 4350 1400 1400 1400 1400 3400 3400 3400 3400
3P 4970 4699 4970 4699 1400 1400 1400 1400 3400 3400 3400 3400
4P 4823 4860 4823 4860 1400 1400 1400 1400 3400 3400 3400 3400
5P 5159 5030 5159 5030 1400 1400 1400 1400 3400 3400 3400 3400
6P 4830 4366 4830 4366 1400 1400 1400 1400 3400 3400 3400 3400
7P 4513 4350 4513 4350 1400 1400 1400 1400 3400 3400 3400 3400
8P 4426 4584 4426 4584 1400 1400 1400 1400 3400 3400 3400 3400
9P 4527 4612 4527 4612 1400 1400 1400 1400 3400 3400 3400 3400
10P 3441 4021 3441 4021 1400 1400 1400 1400 3400 3400 3400 3400
11P 2723 2912 2723 2912 1400 1400 1400 1400 3400 3400 3400 3400

75612 66513 75612 66513 33600 33600 33600 33600 81600 81600 81600 81600




4 SUMMARY OUTPUT

traffic method

1 Ln Open w/ 1-69 Detoured

1Ln Open w/ 1-69 Allowed

2 Ln Open wi 1-69 Detoured

2 Ln Open w/ 1-69 Allowed

direction NB SB NB SB NB SB NB SB
total user cost|| $8,212,869 $5,631,128 $0 $0 $275,127 $83,665 $2,469,529 | $1,559,961
user cost of delays|| $8,183,192 $5,605,021 $0 $0 $245,449 $57,558 $2,469,529 | $1,559,961
user cost of decreases $29,678 $26,106 %0 %0 $29,678 $26,106 $0 $0
maximum backup (V) 28919 23817 0 0 2081 742 15796 12198
_Youcan | maximum backup length {lane mi) 164.3 135.3 0.0 0.0 11.8 4.2 89.8 69.3
copy these maximum delay (min.} 1299.6 1081.0 0.0 0.0 37.0 13.3 339.0 275.5
values into total delay, except diversions (V' hr} 527594 361372 0 0 15825 3711 159218 100575
Impact average delay, except diversions (min) 558.2 434.6 0.0 0.0 16.7 4.5 126.3 90.7
Sﬁeet total vehicles canceled(V) 0 0 0 0 0 0 0 0
total vehicles diverted (V) 18903 16628 0 0 18903 16628 0 0
total decrease in demand (V) 18903 16628 0 0 18903 16628 0 0
% decrease in demand 25.0% 25.0% 0.0% 0.0% 25.0% 25.0% 0.0% 0.0%
delay per diverted vehicle {min) 1.8 1.8 0.0 0.0 1.8 1.8 0.0 0.0
total diversion delay (V hr) 579 509 0 0 579 509 0 0
total delay, including diversions (V hr) 528,173 361,881 0 0 16,404 4,220 159,218 100,575
average delay, including diversions {min} 419.1 326.4 0.0 0.0 13.0 3.3 126.3 90.7
user cost / design demand $108.62 $84.66 $0.00 $0.00 $3.64 $1.26 $32.66 $23.45
\J delay cost / actual demand $144.30 $112.36 $0.00 $0.00 $4.33 $1.15 $32.66 $23.45
Autt. ON [Prin ON [Not ©OK [ validity of output VALID VALID NOT VALID NOT VALID VALID VALID VALID VALID




yView - Flagging Operati.

Copy This Sheet | peried length (min))

annual traffic growth (%))

PROJECT INFORMATION
PROJECT |US-41/M-28 from Humboldt to the

TITLE

REPORT INFORMATION

REPORT (DETAILED USER COST REPORT
EW

DIVISION CA&T
REPORT BY BK
REPORT DATE 117872006
NOTES:  Perform all construction part-width under flag control.
METHOD INFUT Il METHOD 1 METHOD 2 METHOD 3 METHOD 4
Tam to 6pm 7am to Tpm
distance | speed distance | speed distance | speed
a7 35 7 35
3.7 55 =N 55
FLAG OPERATION INPUTS
wehicle 3 3
dead time at gate when di hang 15 15
allowable gate elosed time (min.)|| 17 18 18
DECREASE TO DEMAND
canceled cars {with no delay) (%)
TA 55 55 110 110 Flag 110 Flag 110
EA 150 150 300 300 lag 300 Flag 300 Flag 300
94 150 150 300 300 lag 300 Flag 300 Flag 300
10 A 133 133 265 265 lag 265 Flag 285 Flag 265
114 153 153 305 305 Flag 305 Flag 305 Flag 305
12P 185 185 370 370 Flag 370 Flag 370 Flag 370
1P 180 190 380 380 Flag 380 F 380 Flag 3E0
2P 173 173 345 345 Flag 345 Flag 345 Flag 345
3P 203 203 405 405 Flag 405 Flag 405 Flag 405
4P 205 205 410 410 Flag 410 Flag 410 Flag 410
P 198 198 395 385 Flag 385 Flag 395 Flag 385
P 220 220 440 440 Flag 440 Flag 440
P 140 140 280 280 Flag 280
P 120 120 240 240
P o5 95 190 190
0P 48 48 a5 a5
MP 38 s 75 75
Total 2505 2505 5010 5010 o TS5 o 4025 o 4305 o [
4 SUMMARY OUTPUT traffic method &am to 5pm Tam to 6pm 7am to 7pm
Flaggs Flagging Fi
total user cost $9.617 $11,168 $11,913
user cost of delays $9,617 $11,168 $11,813
user cost of decreases $0 $0 $0
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PROJECT INPUT AND DOCUMENTATION Project:| US-41/M-28 from Humboldt to the Peshekee River Bridge

FLAGGING OPERATION By:|BK
Copy This Sheet| Other:
METHOD INPUT METHOD #

method title| 8am to S5pm
VEHICLE INPUT cars trucks

design demand (%) 90.0% 10.0%

user cost per hour ($/V hr)| $14.83 | $26.17 |default

user cost per mile, ($/V mi)| $0.45 $1.54 |default

©CIC/©

user cost per cancellation, ($/V)

ROUTE TITLES Standard
DISTANCE AND SPEED INPUT distance| speed
@ work zone method travell 1.0 35 3.239 miles of total construction, perform in three, 1 mile segments
@ work zone normal travel| 1.0 55 Time each vehicle
: requires to enter the
T| me frO m th e IaSt @ diversion method travel / q
vehicle entering work zone when the
the work zone at @ diversion normal travel // gate is opened
gate ‘A’, to When a FLAG OPERATION INPUT ‘,/ Cefout
Veh | C | e can ag ai n @ vehicle headway at gate (sec) 3
(V. dead time at gate when direction
enter at gate ‘A \@‘ Changos (seg)| 15— Jtetaut
@ allowable gate closed time (min.)| 5 \ Time from last
WORK ZONE TRAVEL General comments. | V€hicle leaving the
A QOOd place to start method travel time {min)| 1.71 WOI‘k zone to When
is3to4times normal travel time (min)|  1.09 . o
speed delay (min)| 0.62 the first Wa|t|ng
gate delay at D~0 (min)| 1.96 .
gate delay at maximum capacity (min)| 2.50 Veh ICIe enters th e
gate and speed delay at D~0 {min})| 2.59 Work zonhe
gate+speed delay at max capacity {min)| 3.12

maximum capacity (V/hr)




SummaryView - Flagging Operation

Copy This Sheet | period length (min) 60 PROJECT INFORMATION REPORT INFORMATION
annual traffic growth (%)| 1.50% PROJECT |US-41/M-28 from Humboldt to the REPORT |(DETAILED USER COST REPORT
Update | years of growth TITLE _ |Peshekee River Bridge TITLE  |SUMMARY VIEW
VEHICLE INPUT cars trucks Paste Values | C.S5. 52041 DIVISION C&T
design demand (%) 90.0% 10.0% JOB # 75463 REPORT BY BK
user cost per hour ($/V hr)| $14.83 $26.17 START DATE REPORT DATE 11/20/2006
user cost per mile, ($/V mi)| $0.445 $1.54 NOTES: Perform all construction part-width under flag control.
user cost per cancellation, ($/V)




METHOD INPUT METHOD 1 METHOD 2 METHOD 3 METHOD 4
method title 8am to S5pm 7am to 6pm 8am to S5pm 7am to 6pm
DISTANCE AND SPEED INPUTS {mi) {mph)|| distance speed distance speed distance speed distance speed
work zone method travel 1.0 35 1.0 35 1.6 35 1.6 35
normal travel 1.0 55 1.0 55 1.6 55 1.6 55
diversion method travel
normal travel
FLAG OPERATION INPUTS
vehicle headway at gate (sec) 3 3 3 3
dead time at gate when direction changes (sec) 15 15 15 15
allowable gate closed time (min.) 5 6 8 8
DECREASE TO DEMAND
canceled cars (with no delay) (%)
canceled trucks (with no delay) (%)
canceled cars (with delay) (%/min)
canceled trucks (with delay) (%/min)
diverted cars (with no delay) {%)
diverted trucks (with no delay) (%)
diverted cars (with delay) (%/min)
diverted trucks (with delay) {%/min)
OTHER USER COST INPUT Update | cars trucks cars trucks cars trucks cars trucks
other user cost per actual demand ($/V)|| $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
user cost per diversion ($/V)|| $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00




PERIOD INPUT (V/period)

(Backup at Start of Flagging) Flag Periods (Capacity at End of Flagging)

Demand

direction: NB | SB Both Directions (Bsof) Flag| demand [|(Bsof) Flag| demand |((Bsof) Flag| demand |[[(Bsof) Flag| demand
period historical design (Ceof) actual {Ceof) actual {Ceof) actual {Ceof) actual

12 A 15 15 30 30
1A 8 8 15 15
2A 3 3 5 5
3A 5 5 10 10
1A 0 0 0 0
5A 10 10 20 20
6A 13 13 25 25
7A 55 55 110 110 Flag 110 Flag 110
8A 150 150 300 300 Flag 300 Flag 300 Flag 300 Flag 300
9A 150 150 300 300 Flag 300 Flag 300 Flag 300 Flag 300
10 A 133 133 265 265 Flag 265 Flag 265 Flag 265 Flag 265
1A 153 153 305 305 Flag 305 Flag 305 Flag 305 Flag 305
12P 185 185 370 370 Flag 370 Flag 370 Flag 370 Flag 370
1P 190 190 380 380 Flag 380 Flag 380 Flag 380 Flag 380
2P 173 173 345 345 Flag 345 Flag 345 Flag 345 Flag 345
3P 203 203 405 405 Flag 405 Flag 405 Flag 405 Flag 405
4P 205 205 410 410 Flag 410 Flag 410 Flag 410 Flag 410
5P 198 198 395 395 Flag 395 Flag 395 Flag 395 Flag 395
6P 220 220 440 440 Flag 440 k Flag 440
7P 140 140 280 280 \
8P 120 120 240 240 \
9P 95 95 190 190 \
10 P 48 48 95 95 \
11P 38 38 75 75 \
Total 2505 2505 5010 5010 0 3475 0 4025 0 3475 0 4025

Sum of traffic for

both directions

‘Aged’ sum of
traffic (optional)

Type ‘Flag’ for

each period that
a flagged work

zone is in effect |




4 SUMMARY OUTPUT

traffic method

8am to Spm

7am to 6pm

8am to S5pm

7am to 6pm

Flagging Flagging Flagging Flagging
total user cost $2,777 $3,225 $4,324 $5,022
user cost of delays $2,777 $3,225 $4,324 $5,022
user cost of decreases $0 $0 $0 $0
maximum backup (V) 0 0 0 0
maximum backup length (lane mi) 0.0 0.0 0.0 0.0
" You can maximum delay (min.) 5.6 5.7 8.6 8.8
copy these average delay, except diversions (min) 3.0 3.0 4.7 4.7
| values inta total delay, except diversions {V hr) 174 202 271 315
Impact total vehicles canceled(V) 0 0 0 0
Sheet. total vehicles diverted (V) 1] 0 1] 0
total decrease in demand (V) 0 0 0 0
% decrease in demand 0% 0% 0% 0%
delay per diverted vehicle (min) 0.0 0.0 0.0 0.0
total diversion delay (V hr) 1] 0 1] 0
average delay, including diversions (min) 3.0 3.0 4.7 4.7
total delay, including diversions (V' hr) 174 202 271 315
user cost / design demand $0.55 $0.64 $0.86 $1.00
£ delay cost / actual demand $0.80 $0.80 $1.24 $1.25
work zone method travel time {min.) 1.7 1.7 2.8 2.8
speed delay (min.) 0.6 0.6 1.0 1.0
maximum capacity (\/hr) 424 616 470 470
gate delay at maximum capacity (min.) 2.5 3.0 4.0 4.0
maximum gate and speed delay (min.) 5.6 5.7 8.6 8.8
maximum backup delay (min.) 0.0 0.0 0.0 0.0
Autc ON |Prin‘ ON m OK | validity of output VALID VALID VALID




-Sites (local road counts)

Note: Some of the above information is only available to MDOT staff










