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@inter-office communicatior

w: 6. L. Butzer, Deputy Director, Planning & Desidl gate:February 11, 1993
rom: _J.A. Gregory, Planning and Design Engineer
subject ___Collector, Distributor, Morse, Stelzer (CDMS)

Interchange Justification Study

Enclosed are three copies of the Interchange Justifica-
tion Study to modify IR 270 in Franklin County by adding a new
interchange and associated collector/distributor lanes.
Although we have not yvet completed our review due to staffing
restraints and other priorities, i.e. Legislators Day, etc. we
believe it can be formally submitted to the FHWA for approval.
Copies of the January 29, 1992 transmittal letter are also
included,

_ Additionally, copies are also being concurrently distrib-
uted to the following for information/review as follows:

City of Gahanna
% W. Murphy
Director of Public Service

City.of Columbus (2 coplies)
% G.H. Mack

Director of Public Service
% R.C. Smith

City Engineer

Franklin County
% John Cirecle
County Engineer

MORPC

% M. Ismail
Director of Transportation

K. Huhman (2 copies)
Bureau of Location and Design

o0 U

.A. Allen
Bureau of Environmental Services

o

.M. Singleton
Bureau of Flanning

o0 »3

C.3. Creager
% Bureau of Design Services

GEN 1001 { 3/84 ) sugiye +



T.C. Lunt

% Bureau of Programming

R.M. Blair

Chief RByxecutive Assistant to the Director

The initial public meeting has tentatively been estab-
lished for March 10, 1993 and our Newsletter will announce the
completion of this study, overall time schedules, etc.

Please formally submit this study to the Federal Highway
Administration - Ohio Division for their c¢oncurrence.

é%l@ n

Attachment

¢: J.A., Gregory
M.C. Flynn
Seidle {City of Columbus)
Stitt
Arledge
Brenneman
Hanhilammi
MceQuirt
Richards
Howard
Proctor
Habig (MORPC)
. Lawler {MORPC)
Philips (Franklin County)
R.H. Lyndes
D.A. Mengerink
R.M. Gabriel
A.J. DiLoreto
J.T. Grow
E. Blais (FHWA)
J. Steele (FHWA)
Project File (FRA-270-30.00 PID 11715)
Project File {FRA-Stelzer Road PID 11401)
Project File (FRA/LIC-161-16.75/0.00 PID 9098}
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ms consultants, inc.

engineers, architects, planners

Formerly:
Mosure & Syrakis Co.
Mosure & Associates, Inc.

6500 Busch Boutevard

guilge 2!?3 @) 3229-1738
olumbus, Ohio 4 -

£14-848.6726 (848 MSCO) January 29, 1993

FAX: 614-84B-6311

Offices in

Akron

Ganton

Columbus

Youngstown, OH

Beaver Falls

Pittsbureh, PA

Mr. Michael C. Fiynn, PE
Deputy Director

ODOT District 6

400 East William Street
Delaware, OH 43015

Attention: Mr. James A. Gregory, PE |

Re: FRA-270-30.00
PID 11715
Collector, Distributor, Morse, Stelzer
INTERCHANGE JUSTIFICATION STUDY

Gentlemen:

This letter serves to transmit eighteen copies each of the referenced Interchange
Justification Study and its Appendices which are bound as a separate documents. The
Interchange Justification Study has been revised to reflect appropriate agency comments
received during our meeting in your offices on December 15, 1992, and as subsequently
forwarded to us with your letter dated December 22, 1892, The project schedule has
been expanded and reflects comments of your December letter and also Mr. Lyndes’
letter dated January 13, 1993. Letters of support and commitment for the FRA-270-30.00
improvement package have been obtained from the Ohio Department of Transportation,
the Mid-Ohio Regional Planning Commission, the City of Columbus and the Frankiin
County Engineer; these letters are presented as Chapter IV of the interchange
Justification Study. We recognize the difficulties of time schedule compression implied
in your various comments; as partners for the accelerated delivery of the FRA-270-30.00
improvements, we stand ready to work with the public agencies and private entities in the
mutual effort required for success.

KEwhklv.oeo

JAN 29 1993
BISTRICT 6 BgD



Mr. Michael C. Fiynn, PE
January 29, 1993
Page 2

As per your letter of December 22, we understand that ODOT will prepare the
formal request to the FHWA Ohio Division for approval of the FRA-270-30.00 improvement
package. We also understand that ODOT will distribute the Interchange Justification
Study and its Appendices to the various local agencies associated with the improvement
package.

As you are aware, considerable effort has been expended by the project partners
during the past two weeks to develop a final cost estimate, cost-sharing strategy, source
of funding and statement of responsibility for each functional component (environmental,
engineering design, right-of-way, construction) of each of the eleven projects identified in
the Interchange Justification Study. This work continues to move forward although final
closure has not yet been reached. When all elements of responsibility and cost have
been resolved, an expanded version of Table 5 will be prepared by our firm to document
the agreement and will be forwarded to ODOT District 6 for distribution as a supplement
to the Interchange Justification Study. In the interim we will appreciate your expedited
distribution and review of the document forwarded herewith.

if ms consultants can be of further assistance with regard to the Interchange
Justification Study and its distribution, please contact me. We appreciate the spirit of
cooperation exhibited to date by many of the agencies; we look forward to continued
positive interaction as these important projects move forward to design and construction.

Very truly yours,

s A

James A. Bixby, PE. |
Vice President

Enclosures
JAB/Ib
cc:  A. W. Penzek (w/enc)

G. B. Comfort (w/enc)
10-008.310 file

ms consultants, inc.
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APPENDIX B

1891 AM & PM PEAK HOUR CAPACITY ANALYSES
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1985 HCM:RAMP ANALVYSIS PAGE 1
Bk R R R R R R R R R R R R R R R R RN R R R R R R RN AR BRI R R R B KB R RERRE R R TR

FACILITY LOCATION,... I-270 N/B OFF @ MORSE
ANALYST.............. TML

TIME OF ANALYSIS..... 1991 AM PEAK

DATE OF ANALYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1961\70NBOFFA

A} ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS............ ..., 4 (Typical - 200 #/HP)
PEAK HOUR FACTOR. .. ... v, . 8
HIGHWAY DESIGN SPEED (mph)........... 60

{BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
MMk Mk kR kR kR Rk ke ek el e e kok
(1) RIGHT-HAND RAMP.

{2) ONE LANE RAMP.

UPSTREANM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

R Y EEEE T X CEEEE TS o O W B O K e
VOLUME N.A. 3959 631 618
% TRUCKS X.A. 4 2 2
RAMP TYPE N.A. N.A. OFF ON
DISTANCE N.A. N.A. N.A. 2080



1985 HCM:RAMP ANALYSIS PAGE 2
ookt s R R B K R R R R R R R KRR R R R A R R R RN KR AR E AR LR SR RRFRRAEK

C} RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 52 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH DOWNSTREAM RAMP USING FIGURE 1.5~ 7

Vi vr VE

E X e 4 e oo ok K K
VPH 1309 631 3959
ET 1.7 1.7 1.7
Fhv 0.96 0.99 0.987
PHF 0.90 0.90 0.90
PCPH 1515 708 4535

CHECKPOINT VOLUME LOS

3 % oK % Sk ok k% o 8 ok R R * 5% K
FREEWAY: 4535 i
DIVERGE: 1515 D

IDENTIFYING INFORMATION

FACILITY LOCATION.... I-270 N/B OFF @ MORSE
TIME AND DATE........ 1991 AM PEAK ; 12-11-91
OTHER INFORMATION.... FILE A:\1991\70NBOFFA

o
|

hA



1985 HCM:RAMP ANALYSIS PAGE 1
Se s e s e st g s g s ok ok ol s o o S ok e ok ok ook ok sk o o o ok sk ok ot ok o DR N 0K 0 o0 M o o o o KR S o O oK R e s ke sk Rk

FACILITY LOCATION.... I-270 N/B OK @ MORSE
ANALYST. ...... ... .. TML

TIME OF ANALYSIS..... 19291 AM PEAK

DATE OF ANALYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1991\TONBONAM

A} ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS................. 4 (Typical - 200 #/HP)
PEARK HOUR FACTOR. ... ..o .9
HIGHWAY DESIGN SPEED (mph)........... 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B} INPUT INFORMATION

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
R KRR R R R R KRR KKK R RN R AR
(1) RIGHT-HAND RANP.

(2) ONE LANE RAMP.

UPSTREANM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

o o R o ok kK B K R R TR e e 3 e o o e ok e 5
VOLUME 631 3959 618 N.A.
% TRUCKS 2 4 2 N.A.
RAMP TYPE OFF N.A. ON N.A.
DISTANCE 2090 N.A, N.A. N.A.



1985 HCM:RAMP ANALYSIS PAGE 2
S o o e ok ok s o 5 ook ok R ok ok R oK o ok sk sk oR st sk o ok ok ok sk s oK o A R o 3 3K K K ok sk ok ok R ok ko Rk Sk R KR R R R

C) RAMP ANALYSIS RESULTS

TRUGCK PRESENCE IN LANE 1: 49 % OF FREEWAY TRUCKS
RAMP ANALYZED WITH UPSTREAM RAMP USING FIGURE I.5- 6

Vi vr vE

LEXES o R 5o R ek
VPH 642 618 3328
ET 1.7 1.7 1.7
Fhv 0.93 0.9¢9 0.97
PHF 0.90 0.90 0.90
PCPH 767 694 3812

CHECKPOINT  VOLUME  LOS

o o o ok ® R % %%
FREEWAY: 45086 D
MERGE: 1461 D

IDENTIFYING INFORMATION

FACILITY LOCATION.... 1-270 N/B ON @ MORSE

TIME AND DATE........ 1991 AM PEAK ; 12-11-01

OTHER INFORMATION.... FILE A:\1991\70NBONAM
6A

w
{



1985 HCM:RAMP ANALYSIS PAGE 1
S I 2 LT

FACILITY LOCATION.... I-270 8/B OFF @ MORSE

ANALYST.............. TML
TIME OF ANALYSIS..... 1991 AM PEAK
DATE OF ANALVYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1991\708BOFFA

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS................. 4 (Typical - 200 #/HP)
PEAK HOUR FACTOR. .. ... . i iiiii s .9
HIGHWAY DESIGN SPEED (mph}........... 60

{(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

{per direction)

ANALYSIS RAMP CHARACTERISTICS:
{1) RIGHT-HAND RAMP.
{2) ONE LANE RAMP.

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

CEE TR & ok ok K o #o ok R R R He o e 8 o o o o K K
VOLUME N.A. 3627 373 792
% TRUCKS N.A. 4 2 2
RAMP TYPE N.a. N.A OFF ON
DISTANCE N.A. N.A N.A. 2350



"1985 HCM:RAMP ANALYSIS PAGE 2
deook ok ol ok e R R SR R kR R e A R R R Rl e R R B R R R R KRR R R KRR R R R R R R Rk Rk R R R R R

C) RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 50 % OF FREEWAY TRUCKS

RAM? ANALYZED WITH DOWNSTREAM RAMP USING FIGURE 1.3~ 7

vi Vr vVt

L o ook . R
VPH 1110 373 83627
ET 1.7 1.7 1.7
Fhy 0.95 0.99 0.97
PHF 0.90 0.90 0.90
PCPH 1298 419 4155

CHECKPOINT VOLUME 10s

3o A K R R R % o % R T
FREEWAY: 4155 C
DIVERGE: 1298 C

IDENTIFYING INFORMATION

FACILITY LOCATION.... I-270 S8/B OFF ® MORSE
TIME AND DATE........ 1981 AM PEAK ; 12-11-9¢1
OTHER INFORMATION.... PILE A:\1991\70SBOFFA

B-7A



1985 HCM:RAMP ANALYSIS PAGE 1
T s T T T

FACILITY LOCATION.... I-270 8/B ON @ MORSE

ANALYST. ...... oo vh TML

TIME OF ANALYSIS..... 1991 AM PEAK

DATE OF ANALYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1991\70SBONAM

A} ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS.......... ... ... 4 (Typical - 200 #/HP)
PEAK HOUR FACTOR. .. ... .. i .9
HIGHWAY DESIGN SPEED {mph)........... 60

{BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
**H@**a‘:********ﬁt******#*ﬁ:*****
(1) RIGHT-HAXD RAMP.

(2) ONE LANE RAMP.

GPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

B3 oo o ok v ok A e e o o e ¢ sk o o s o o K 5 88 ok o ok K
VOLUME 373 3627 792 N.A,
% TRUCKS 2 4 2 N.A.
RAMP TYPE OFF N.A. ON N.A.
DISTANCE 2350 N.A. N.A. N.A,



1885 HCM:RAMP ANALYSIS : PAGE 2
Bk sk kR B sk ok R R Rk R KR R Rk sk sk e sk Rk kR ok R R R Rk K e e sk R ok R Rk Ak R sk

C) RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 49 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH UPSTREAM RAMP USING FIGURE I1.5- 6

Vi vr Ve

5 ok % % s oK 5 o R ES

VPH 646 792 3254

ET 1.7 1.7 1.7

~ Fhv 0.93 0.99 0.97
PHF G.980 0.90 0.90

PCPH TT2 889 3727

CHECKPOINT VOLUME Los

£ ok ok ok ok R K LR EEET
FREEWAY: 4616 b
- MERGE: 1661 D

IDERTIFYING INFORMATION

FACILITY LOCATION.... I-270 S/B ON @ MORSE
TIME AND DATE........ 1991 AM PEAK ; 12-11-91
OTHER INFORMATION.... FILE A:\1991\7O0SBONAM
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1985 HCM:RAMP ANALYSIS PAGE 1
AR AR R R Rk R R R R R E R R R AR R B R R R R R e e R R R R KRR AR KRR AR R R F AR F Rk A *

FACILITY LOCATION. I-270 N/B OFF @ MORSE

ANALYST ... ... .. ... v v TML
TIME OF ANALYSIS..... 1981 PM PEAK
DATE OF ANALYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1991\7O0NBOFFP

A} ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS...........c... 3 {(Typical - 200 #/HP)
PEAK HOUR FACTOR. ... ..t i ii v i s .9
HIGHWAY DESIGN SPEED (mph) ........... 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B} INPUT INFORMATION

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
Foakdmcka ok Rk kR k R kR R R R R R RN R
{1) RIGHT-HAND RANMP.

(2) ONE LANE RAMP.

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

EEEEXT T d o 5 Nk K ook o ok R o N N N N
VOLUME N.A. 4834 80é 524
% TRUCKS N.A. 3 2 0
RAMP TYPE N.A. N.A. OFF ON
DISTANCE N.A. N.A N.A. 2090



1985 HCM:RAMP ANALYSIS ‘ PAGE 2
BRRE R R R R R R E N R R R R R R R R R R R ARk Rk ke sk gk ok ek ko ok Kok kR R R A Kk

C} RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 61 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH DOWNSTREAM RAMP USING FIGURE I.5- 7

Vi Vr VE

B % L X3 % ok ok K
VPH 1594 806 4834
ET 1.7 1.7 1.7
Fhv 0.96 0.9¢ 0.98
PHF 0.90 0.90 0.90
PCPH 1845 905 5481

CHECKPOINT VOLUME LOs

e ok e O ook e % % ¥
FREEWAY: 5481 E
DIVERGE: 1845 E

IDENTIFYING INFORMATION

FACILITY LOCATION.... I-270 N/B OFF @ MORSE
TIME AND DATE........ 1991 PM PEAK ; 12-11-91
OTHER INFORMATION.... FILE A:\1991I\70NBOFFP

B~20A



1985 HCM:RAMP ANALYSIS PAGE 1
S R S E T T T Sy

FACILITY LOCATION.... I-~270 N/B ON @ MORSE
ANALYST.............. TML

TIME OF ANALYSIS..... 1991 PM PEAK

DATE OF ANALYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1991\70NBONPM

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS......... ... 3 (Typical - 200 #/HP)
PEAK HOUR FACTOR..... ... vt .9
HIGHWAY DESIGN SPEED (mph})........... 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT IXNFORMATION

NO. OF LANES ON FREEWAY : 3 ({per direction)

ANALYSIS RAMP CHARACTERISTICS:
FRERERERR BRI BB R R R Ry
(1) RIGHT-HAND RANMP.

(2) ONE LANE RAMNP.

UPSTREAM ANALYSIS DOWNSTREAM
RAMP FREEWAY  RAMP : RAMP
VOLUME 806 4834 . 524 N.A.
% TRUCKS 0 3 2 N.A.
RAMP TYPE OFF N.A. oN N.A.
DISTANCE 2090 N.A. X.A. N.A.

B-21
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BB HEEE R KRR R R R AR R F R R BRI R R R R R R BN R R R R B R R R RR R E R R R R RERERE R IR R Rk RSk

C} RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 52 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH UPSTREAM RAMP USING FIGURE I.5- 6

Vi Vr vE

4 ke ok % ok K ok o ke
VPH 798 524 4028
ET 1.7 1.7 1.7
Fhv 0.95 0.99 . 0,88
PHF 0.90 0.980 0.90
PCPH 933 588 4567

CHECKPOINT VOLUME Las

R ETETE ST * % i o ok ok EX X
FREEWAY: 5155 B
MERGE: 1521 D

IDENTIFYING INFORMATION

FACILITY LOCATION.... I-270 N/B ON @ MORSE
TIME AND DATE........ 1991 PM PEAK ; 12-11-91
OTHER INFORMATION.... FILE A:\1991\7TONBONPM

B~21A



1985 HOM:RAMP ANALYSIS PAGE 1
A REEE RS E AR R R RN E R R R R R B R KRR R R R R R e Rk e Rk e kR kR R R R R R kR

FACILITY LOCATION.... I-270 S/B OFF @ MORSE
ANALYST....... ... v TML

TIME OF ANALYSIS..... 1991 PM PEAK

DATE OF ANALYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1891\705BOFFP

A) ADJUSTMENT PACTORS

PERCENTAGE OF TRUCKS................. 3 (Typical - 200 #/HP)
PEAK HOUR FACTOR........ . . .9
HIGHWAY DESIGN SPEED (mph}........... 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
S S o o O o o ok R ik o s R R R o e
{1} RIGHT-HAND RAMP.

(2) ONE LANE RAMP,.

UPSTREAM , ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

O K K Kk o R XL ook R R kNN
VOLUME N.A. 4528 567 890
% TRUCKS N.A. 3 2 2
RAMP TYPE N.A. N.aA. OFF ON
DISTAKRCE N.A. N.A. N.A. 2350
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1985 HCM:RAMP ANALYSIS PAGE 2
Sk kmk KRR Rk R kR Rk Rk ko Rk kok Rk ke ko Rk ke ke kR R e kN

C) RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 57 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH DOWNSTREAM RAMP USING FIGURE I1.5- 7

Vi vr Ve

LR s e ook ¥ ok
VPH 1410 567 4528
ET 1.7 1.7 1.7
Fhv 0.97 0.99 0.98
PHF 0.90 0.90 0.90
PCPH 1615 636 5134

CHECKPOINT VOLUME 1L.0Ss

ool ok oK R R R R OR % Wk ek % ook
FREEWAY: 5134 E
DIVERGE: 1615 D

IDENTIFYING INFORMATION

FACILITY LOCATION.... I-270 S/B OFF @ MORSE
TIME AND DATE........ 1991 PM PEAK ; 12-11-91
OTHER INFORMATION.... FILE A:\199I\70SBOFFP

B~22A
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ook sk o g e v ok sk ok o o st e o ok o o R R 3 o oK o s ok oK o OB S o o O 0 0K ok ol o o K ol 0K O N I O e ke o 0K K

FACILITY LOCATION.... I-270 S/B ON @ MORSE
ANALYST....... ..., TML

TIME OF ANALYSIS..... 1991 PM PEAK

DATE OF ANALYSIS..... 12-11-91

OTHER INFORMATION.... FILE A:\1991\70SBONPM

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS................. 3 (Typical - 200 #/HP)
PEAX HOUR FACTOR...... .. i eneas . 9
HIGHWAY DESIGN SPEED (mph)........... 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 3 ({per direction)

ANALYSIS RAMP CHARACTERISTICS:
T T T ET L TR
(1) RIGHT-HAND RAMP.

{2) ONE LANE RAMP.

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

WO MO KM R K EE e s e % s sk ek o sk s ok N o ok Bk sk
VOLUME 567 4528 890 N.A.
% TRUCKS . 2 3 2 N.A.
RAMP TYPE OFF N.A. ON N.A.
DISTANCE 2350 N.A. N.A. ' N.A.



1985 HCM:RAMP ANALYSIS PAGE 2
90 o o S R o o R oo O R Ko o SR R R R oK o K KoK oK o 98 5 o

C} RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 52 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH UPSTREAM RAMP USING FIGURE I.5- 6

Vi Vr Vi

L ¥ e k% sk ok
VPH 802 890 3961
ET 1.7 1.7 1.7
Fhv 0.95 0.99 0.98
PHF 0.90 0.90 0.80
PCPH 238 998 4491

CHECKPOIXT VOLUME L0s

e ok MOk R o B ok ek # % o
FREEWAY: 5490 E
MERGE: 1937 E

IDENTIFYING INFORMATION

FACILITY LOCATION.... I-270 $/B ON @ MORSE
TIME AND DATE........ 1991 PM PEAKX ; 12-11-81
OTHER INFORMATION.... FILE A:\1991\T0SBONPM

B—-23A
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AND MODIFICATIONS



APPENDIX C: HIGHWAY CAPACITY SOFTWARE TECHNIQUES AND
MODIFICATIONS

The Highway Capacity Software (HCS), Release 1.5, based on the 1885 Highway
Capacity Manual (HCM), was used to analyze the capacity of the interstate freeway
segments, weaving areas and ramps. Version 2.1 of the HCS was used to analyze the
signalized intersections. In some instances the HCS techniques were modified or the
analysis was performed by hand to reflect the particular conditions under study. This
chapter will discuss those modified or hand techniques.

Major diverge analyses can not be performed using the HCS, therefore, ali of these
analyses were performed by hand using the techniques of the HCM. In most cases four
freeway lanes, not three, as the technique assumes, approached the diverge point.
Therefore, an appropriate volume for the fourth lane was assumed and deducted from the
freeway volume and the analysis proceeded according to the three-lane approach
technigues in HCM.. ‘

Dual on-ramp anealyses were modified to reflect the more recent design standards
imptemented by ODOT. The HCS assumes that the inside ramp lane of a dual on-ramp
merges immediately with the outside mainline lane at the nose (i.e. an "inside merge”).
The outside ramp lane then merges with the outside mainline lane some distance beyond
the first merge. The ODOT Location and Design (L.&D) Manual specifies that for dual on-
ramps, the outside ramp lane is to merge with the inside ramp lane 2000 feet downstream
from the nose. This inside ramp lane then continues for another 2600 feet before
merging with the outside mainline lane. For this reason, the analyses were modified. For
dual on-ramps the HCS results were adjusted based on the HCM Figure 5-5, Percent of
Ramp Vehicles in Lane 1. Based on data provided in the HCM for merge rates, the first
merge point volume, where the outside ramp lane merges with the inside ramp lane, was
found to consist of the outside ramp volume plus 19% of the inside ramp volume. This
is due to the fact that in the 2000 feet that is available for this merge, 81% of the inside
rarmp lane merges ihto the outside through lane. The second merge point volume, where
the inside ramp lane merges with the outside mainline lane, was calculated to consist of
the outside ramp volume plus a portion of the inside ramp volume plus the volume in the



outside mainline lane. The portion of the inside ramp volume used was based on the
HCM which implies that a portion of the traffic that merges from the inside ramp lane to
the outside mainline lane in the first 2000 feet would further merge into the other mainline
lanes in the 2600 feet before the second merge point. These modifications to the HCS
analyses and results enabled ms consultants to appropriately analyze the ramp
situations at these locations.

At three of the signalized intersections the adjustment factor for left turns was
changed due to what ms consultants perceives 10 be an incorrect assumption on the
part of the HCS. These three intersections are Morse Road & Loop Road A, Morse Road
& 1-270 N/B Off-Ramp and Crossroad & I-270 N/B Off-Ramp. For dual left turns with no
opposing flow (e.g. at tee intersections or at diamond interchange off-ramps) the HCS
uses the equivalent dual right turn factor of 0.75. This is based on sampie problem
Number 2 in Chapter @ of the HCM in which the left turn movement {with no opposing
flow) is treated as a right turn movement due to the conflicting pedestrian movement. In
- the situations that ms consultants is analyzing, an opposing pedestrian movement is not
anticipated, therefore, ms consultants used the standard dual left turn factor of 0.92
instead of the software selected dual right turn factor of 0.75.

In some cases neither the HCM or HCS could mode! the particular situation due
to its uniqueness or seldom encountered configuration. In these few cases a manual
technique was employed wherein assumptions based on HCM techniques were made.
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1885 HCM: BASIC FREEWAY SEGMENT

drowosit Mt doosi Mool SomroNrosiodeode Mrosdrosfr oo ofroodrosoomoosfe oo soddroofrodoomoodoae oiroueowe ool seode dtoofode oo oioditode Mo o ouitoshode sroseooloor ook M HooWt

FACILITY SECTION..... ~-270 N/B pet. SR 317 & I-870/US 62
BNALYST. ... .. oiiviv e LYDEN

TIME OF ANALYSIS..... 2015 PM DESIGN

DATE QF ANALYSIS..... 7-21-82

OTHER INFORMATION.... FILE A:\ACCESSPM\TONB17867

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. ..o vvvrrrnrrnon. 2 (TYPICAL - 200 #/HP)
DERCENTAGE OF BUSES +vvvvrvvnrnnensns 0

PERCENTAGE OF RECREATIONAL VEHICLES.. 0

DESIGN SPEED (MPH) .o v vrvvnneanrnnns 60

PEAE HOUR FACTOR. ¢ vt eremenennnnnns .9

DRIVER POPULATION FACTOR. .. v'vvenens, 1 (WEEEDAY/COMMUTER)
LANE WIDTE (FT) it enr i innnnannnns 12

OBS TRUCTIONS . v v vt ettt e e mntrnnnnns NO SIDES

DISTANCE (FT) FROM ROADWAY EDGE...... &

B) CORRECTION FACTORS

TERRAIN TYPE T B R HV W o

C) OPERATIONAIL ANALYSIS RESULTS
M orogaovosr o My oo 3

fodoMo MU oMooMo Mromnoe oo oo onop ool

NO. OF LANES........ 4
INPUT VOLUME........ B735
V/C RATIO. v v .81
LEVEL OF SERVICE.... D
SPEED (mph)......... 43

DENSITY (pcpmpl).... 38
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1985 HCM:RAMP ANALYIIS PAGE 1

S et o e RGN0 NG WeONONC R NE o0 Rearsrodokokoole ool oot ol ke ot ol e o e v N e s s dle slealtsl ol e st ol o e o e M S e

FACILITY LOCATION.... JOHNSTOWN ROAD OFF RAMP FROM I-270 N/B
ANALYST . . v v i v s s vns MJH

TIME OF ANALYSIS..... 2015 pPM PEAK

DATE OF ANALYSIS..... 07-24-1992

OTHER INFORMATION.... FILE A:\MSCDRD\7ONBOFJO

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES.........cv.. e 2 {(Typlcal - 200 #/HP)
PEAX HOUR FACTOR. ... v e, .9
HIGHWAY DESIGN SPEED (mph)......co.0un 50

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)

LEVEL TERRAIN

NO. QF LANES ON FREEWAY : 2 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
EHpED SRR G R R R R R R R R R R R R R R
(1) RIGHET-HAND RAMP.

(2) ONE LANE RAMP.

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

ok ok et ok R B s o s R E T LYY Mtk v o e o koo s
VOLUME N.A. 1403 409 N.&,
% TRUCKS N.A. 2 2 N.A.
RAMP TYPE N.&, N.A. OFF N.A.
DISTANCE N.A. N.A. N.A. N.A.



1985 HCM:RAMP ANALYSIS PAGE 2

C} RAMP ANALYSIS RESULTS

TRUCE PRESENCE IN LANE 1: 70 % OF FREEWAY TRUCES

RAMP ANALYZED ALONE USING FIGURE I.5- 2

Vi Vr VE

P X EEEE: EET LR
ViH 862 409 1403
ET 1.7 1.7 1.7
Fhv 0.99 0,88 0.9%
DHF 0.80 0.90 0.90
PCPH 867 459 1575

CHECEPQINT VOLUME LOoSs
LI T I T R ook oS oshk SR Bk
FREEWAY : 1575 B
DIVERGE: 967 B

IDENTIFYING INFORMATION
FACILITY LOCATION.... JOHNSTOWN ROAD OFF RAMP FROM I-270 N/B
TIME AND DATE........ 2015 PM PEAK ; 07-24-1992
OTHER INFORMATION.... FILE A:\MSCDRD\7ONBQFJO



1985 HCM:RAMP ANALYSIS PAGE 1

Segrmm ok o gec Mg R Rk R R e ko Rk Rk R R R MR R R R kR R R R R R R R

A)

FACILITY LOCATION.... US 62 E/B OFF RAMP FROM I-270 N/B

ANALYST . .o iies v nnons MJH
TIME OF ANALYBIS..... 2015 PM PEAK
DATE OF ANALYSIS,.... 07-24-1292

OTHER INFORMATION.... FILE A:\MSCDRD\7ONBOF62

ADJUSTMENT FACTORS

PERCENTAGE QF TRUCKS. .. v v v vy 2 (Typical - 200 #/HP)
PEAE HOUR FACTOR. ... v vt iannann .9
HIGHWAY DESIGN SPEED (mph)......evv.n (518]

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

INPUT INFORMATION

NO. OF LANES ON FREEWAY : 2 (per direction)

AN&LYQIS RAMP CHARACTERIQTICQ
MoosroMeodfo SSoasiodiodroat NN S MtEI AU ourromromroaroroamoiey P
(1} RIGHT-HAND RAMP.

{2) ONE LANE RAMP,.

UPSTREAM ANALYSIS DOWNESTREAM
RAWP FREEWAY RAMP RAMP
VOLUME N.A, S84 251 N.A.
% TRUCES . N.A&. 2 2 N.A.
RAMP TYPE N.A. N.A. OFF N.A.
DISTANCE N.A. N.A, N.A. N.A.



1385 HCM:RAMP ANALYSIS PAGE 2

C) RAMP ANALYSIS RESULTS

TRUCE PRESENCE IN LANE 1: 77 % OF FREEWAY TRUCKES

RAMP ANALYZED ALONE USING FIGURE I.5- 2

Vi Vr vE

EEEES # o EE L
VPH £38 261 294
ET 1.7 1.7 1.7
Fhv 0.98 G.99 0.98
PHF 0.80 0.90 8.90
PCPH 716 282 1ile

CHECKPOINT VOLUME LOS

P S MO U oMo Ne ook ok
FREEWAY: 1118 B
DIVERGE: 7186 B

IDENTIFYING INFORMATION
FACILITY LOCATION.... U3 &2 E/B QFF RAMP FROM I-270 N/B
TIME AND DATE........ 2015 PM PEAY ; 07-24-1%982
OTHER INFORMATION.... FILE A:\MSCDRD\T7ONBOF&Z2



1985 HCM:RAMP ANALYSIES PAGE 1

ER RO TR S R T R E R R R R R R R R G R R R

FACILITY LOCATION.... I-870 E/B ON RAMP FROM I-270 N/B
ANALYST.... ..., oo . MJIH

TIME OF ANALYSIS..... 2015 PM PEARK

DATE OF ANALYSIS..... 07-24-1992

OTHER INFORMATION.... FILE A:\MSCDRD\GT7EBER&2

ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKES. ... .o 2 (Typical - 200 #/HP)
PEAYX HOUR FACTOR. . . s in s v v inaann .9
HIGHWAY DESIGN SPEED (mph)...eeesennn 60

{BUSES AND REV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

INPUT INFORMATION

et e e e e e et e b S i S Sl e e A A AL U Ve AL A A AR W T T L AR A ST AL AR R TR S Y e P S WY i Mt W e i Yo il S s T o M i e e o et St

NO. OF LANES ON FREEWAY : 2 (per direction)

ANALYSIS RAMD CHARAuTERISTICS
Hoodoowa N oMl oMl oSRogew >h-h5-)z..n.b«§!a>\.b(>.p:{::§:
(1) RIGHT-HAND RAMP.

{2) ONE LANE RAMP,

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

O N R O R RO R R ook % B R
VOLUME N.A, 1604 2561 N.A&.
% TRUCKS N.A. 2 2 N.4,
RAMP TYPE N.A. N.A. ON N.A.
DISTANCE N.A. N.A. N.A, N.A



1985 HCM:RAMP ANALYSIS PAGE 2

C) RAMP ANALYSIS RESULTS

TRUCE PRESENCE IN LANE 1: 67 % OF FREEWAY TRUCH

RAMP ANALYZED ALONE USING FIGURE I.5~ 1

Vi Vr VE

ook WO g EE Ry
VPH 661 251 1604
BT 1.7 1.7 1.7
Fhv Q.98 Q.99 0,99
PHF 0.90 0.80 Q.80
PCPH 149 282 1800

CHECKPOINT VOLUNME LOS

R R R R R ok R 8 R
FREEWAY : 2082 C
MERGE : 1031 C

IDENTIFYING INFORMATION
FACILITY LOCATICON.... I-670 E/B ON RAMP FROM I-270 N/B
TIME AND DATE........ 2015 PM PEAK ; 07-24-1902
OTHER INFORMATION.... FILE A:\MSCDRD\G67EBEBG2



1985 HCM:RAMP ANALYSIS PAGE 1

Moo ST Sn Ve oo e o oe s olr e oin oo sosiosir e sheosle ofr Moo M Nrodoositooirode e sfe oot Mo S Moo otosie s s MR HOOR %ol sroofeoiooodr ot ookt sl

FACILITY LOCATION..., US €62 E/B ON RAMP FROM S/B I-270

ANALYST. ... vvvivnenns MJIH
TIME OF ANALYSIS..... 2015 PM PEAK
DATE OF ANALYSIS..... 07/24/1992

OTHER INFORMATION.... FILE A:\MSCDRD\G62EBSBTO0

&) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES. ... ... 2 (Typical - 200 #/HP)
PEAK HOUR FACTOR. ... v iv it vcinnasnnns .9
HIGHWAY DESIGN SPEED (mph)......c.... 60

{BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 2 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
O R L
{1} LEFT~HAND RAMP.
{2) ONE LANE RAMP.

UPZTREAM ANALYSIS DOWNESTREAM

RAMP FREEWAY RAMP RAMP

R K R R R ok o K K K R L L EEEES! L E R T T
VOLUME N.A&. 1855 334 N.A&.
% TRUCKS N.A. 2 2 N.A.
RAMP TYPE N.&. N.A. ON N.a.
DISTANCE N.A. N.A. N.A. N.A.

LEFT-HAND RAMP ADJUSTMENT FACTOR:. 1,25



1985 HCM:RAMP ANALYESIS PAGE 2

$eHr S ot e e e e drose s st oSt B uosl s s ol s e e od e oo B N o MOOME N Meode e sz sl ok NS0 ol N0 MO At N o e e s oo e e o e e

C}) RAMP ANALYSIZ RESULTS

TRUCK PRESENCE IN LANE 1: 25 % OF FREEWAY TRUCES

RAMP ANALYZED ALONE USING FIGURE I.5- 1

Vi vy VE

O B 5o
VPH 223 354 1855
ET 1.7 1.7 1.7
Fhv 0.98 0.9% 0.99
PHF 0.80 0.90 0.90
PCPH 1036 375 2082

CHECKPOINT VOLUME Los

EaE S R S R St s oo e F
PREEWAY . 2457 C
MERGE : 14211 C

IDENTIFYING INFORMATION

FACILITY LOCATION.... US 82 E/B ON RAMP FROM 8/B I-270
TIME AND DATE........ 2016 PM PEAK ; 07/24/1992
OTHER INFORMATION.... FILE A:\MSCDRD\GZEBSBT7O0

D-6A



1985 HCM: BASIC FREEWAY SEGMENT

Pt R R R R R R PR A T i i S R R R R AR

FACILITY SECTION..... US 62 E/B EAST OF I-270
ANALYST.....ovvve v v LYDEN

TIME OF ANALYSIE..... 2015 PM DESIGN

DATE OF ANALYSIS..... 08-06-1992

OTHER INFORMATION.... FILE A:\ACCESSPM\G62EBE270

A} ADJUSTMENT FACTORS

PERCENTACGE OF TRUCKES. ... i i ey 2 {TYPICAL - 200 #/HP)
PERCENTAGE OF BUSHES ...... i 0

PERCENTACGE OF RECREATIONAL VEHICLES.., O

DESIGN SPEED (MPH) ... iiinn e &0

PEAK HOUR FACTOR. ..... v iii i .9

DRIVER POPULATION FACTOR.........v.u 1 {WEEKDAY/COMMUTER)
LANE WIDTH (FT) ...t nss 2

OBETRUCTIONS . .t i i it e s NO BIDES

DISTANCE (FT) FROM ROADWAY EDGE...... 5]

B) CORRECTION FACTORS

TERRAIN TYPE T B R HV W pel

C)} COPERATIONAL ANALYSIS RESULTS

Heo3e e e oo s s Moo dnootodooorosrode e ofe o st ot seook sl ok

NO. OF LANES........ 2
INPUT VOLUME......., 2189
V/C RATIO. vvvivrvnn. .62
LEVEL OF SERVICE.... C
SPEED (mph)......... 48

DENSITY {(pcpmpl).... 2



1985 HCM: BASIC FREEWAY SEGMENT

M E R AR R A R AR A R TR AR RS R R R R R AR R R R RN B R R R R R R R e R e R e R ke

FACILITY SECTION..... US 82 W/B EAST OF I-270
ANALYST . i vi v v i v ann LYDEN

TIME OF ANALYSIS..... 2015 AM DESIGN

DATE OF ANALYSIS..... 08-06-1392

OTHER INFORMATION.... FILE A:\ACCESSAM\GIWEBEZ270

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKES. ... v 2 (TYPICAL -~ 200 #/HP)
PERCENTAGE OF BUSES ... iivvnnnnn 0

PERCENTAGE OF RECREATIONAL VEHICLES.. O

DESIGN SPEED {(MPH) .. vttt 50

PEAE HOUR FACTOR.. ...+ v .3

DRIVER POPULATION FACTOR............. 1 ({WEEEDAY/COMMUTER)
LANE WIDTH (FT) ... i iininrnnenns 2

OBSTRUCTIONS. . ..o v vy e e NO SIDES

DISTANCE (FT) FROM ROADWAY EDGE...... g

B} CORRECTION FACTORS

C) CPERATIONAL ANALYSIS RESULTS

Weodlos ool Bl oston e S droofrodr e rosooloeoodeodoodeomr XDl

NO., OF LANES........ 2
INPUT VOLUME........ 2117
V/C RATIO. ..o v v v v B
LEVEL OF SERVICE.... C
SPEED (mphl}......... 48

DENSITY (pcpmpl).... 2



1985 HCM:RAMP ANALYSIS PAGE 1

BBz MooMoode oo srostodoost oo oSS oHe Ngodoodoosnositosdroo oo oo doooi Moo Moo Moo ol S onie ofe e moot Moo okt oMol o odr ool sirost v ot oo oir Mo Mo Mo ootoo ot
FACILITY LOCATION.... US 62 W/B TO 1I-270 N/B OFF RAMP
ANALY ST . i v v h v s e ae MJH
TIME OF ANALYSIS..... 2018 AM PEAK
DATE OF ANALYSIS..... C7-24-19%82

OTHER INFORMATION..,. FILE A:\MSCDRD\G2WBNBTO

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES..... ... ..o 2 (Typical - 200 #/HP)
PEAX HOUR FACTOR. .. v v vinvsveaenrnans .9
HIGHWAY DESIGN SPEED (mpii)..vvvvvs.. . 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 2 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
e RN R R ROR MR R R R RN T R
(1) RIGHT-HAND RAMP.

{2) ONE LANE RAMP.

UPSTREAM ANALYESIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

e o e KR R K EEE T LT E e R L
VOLUME N.A, 2117 G344 375
% TRUCES N.A. 2 2 2
RAMP TYPE = N.A. N.&, QFF QFF
DIETANCE N.a. N.A. N.A, 1622



1985 HCM:RAMP ANALYEIS PAGE 2

C) RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 65 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH DOWNSTREAM RAMP USING APPROXIMATION METHOD

Vi Vr vVE

oo ook EJE S B
VPH 206 344 2117
ET 1.7 1.7 1.7
Fhv 0.98 0.9¢ 0.99
PHF 0.80 0.90 0.90
PCPH 1027 386 23176

CHEECEPOINT VOLUME O3
Feooe Ny MO oMroL MO MroMUW i oS sl -
FREEWAY: 2376 c
DIVERGE: 1027 B

IDENTIFYING INFORMATICN
FACILITY LOCATION.... U8 62 W/B TC I-270 N/B OFF RAMP
TIME AND DATE........ 2015 AM PEAX ; 07-24~1992
OTHER INFORMATION.... FILE A:\MSCDRD\G2WBNB70



1885 HCM:RAMP ANALYESIS PAGE 1

09 s % u st ok o o o %t SR o N0 ot o e e o 0 S O NO S MR AT 0 o o SR N R e N O N SN NN M M R R R R

PACILITY LOCATICN.... US 62 W/B OFF RAMP TO I-670 E/B OFF RAMP

ANALYST . o v i i i v v e e en s MJIH
TIME OF ANALYSIS..... 2015 PM PEAK
DATE OF ANALYSIS..... 07-24-1992

QTHER INFORMATION.... FILE A:\MSCDRD\G2WBGT7IB

ADJUSTMENT FACTORS

et mom e e e . s e e e el A R OO Al MR LA LAY A RS T ) et eiey ok TR AT BT T TS o ey e o e M i ot i A M s ihn it o i Bl ot e v b b o B Sl P bt

PERCENTAGE OF TRUCKS . .. vvvrnrenennsos 2 (Typical - 200 #/HP)
PEAY HOUR FACTOR. v v s vnennnnrnns .9
HIGHWAY DESIGN SPEED (mPh).vvevvren.. 60

{BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

INPUT INFORMATION

NO. OF LANES ON FREEWAY : 2 (per direction)

ANALYSIS RAMP CHARACTERISTICE:
Moo HroMoosfoseshoshostoyede drodood ool ook oral g M EOR R
(1} RIGET-HAND RAMP.

(2) ONE LANE RAMP,

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

o Rk R s R R WEEE LKL 3 e e ok sl e sk K % %
VOLUME N.A, 28586 421 N.A,
% TRUCES . N.A. 2 2 N.A.
RaMP TYPE NLA, N.A. ON N.A.
DISTANCE N.A. N.A, N.A. N.A



15885 HCM:RAMP ANALYSIS PAGE 2

TRUCK PRESENCE IN LANE 1: 73 % OF FREEWAY TRUCHS

RAMP ANALYZED ALONE USING FIGURE I.5- 1

Vi Vr VE
VPH 1073 421 2856
B i.7 1.7 1.7
Fhv 0.27 0.99 0.9¢
PHEHYF 0.90 C.80 0.80
PCPH 1229 473 3205

CHECEPOINT VOLUME LOs

ook ok o R R R R K Wk R ok
FREEWAY: 3678 E
MERGE: 1702 D

IDENTIFYING INFORMATION

FACILITY LOCATION.... US 62 W/B OFF RAMP TO I-670 E/B OFF RAMP

TIME AND DATE........ 2015 PM PEAK ; 07-24-1992
OTEER INFORMATION.... FILE A:\MSCDRD\GZWBGTEB
\

D-10A



1985 HCM:RAMP ANALYSIS PAGE 1

B odrode e oo e siodoodleooioose s ot o oo Mcode de e ot ale dTost R e Moo ol Weodosde ool oo e e odooofeoieostooosizoadr oo o moowtode ooy vt oo gieoso

'FACILITY LOCATION.... I-870 E/B TO0 N/B I-270 ON RAMP
ANALYST . ... i e i n MJH

TIME OF ANALYSIS..... 201% PM PEAK

DATE OF ANALYSIS..... 07-24-1992

OTHER INFORMATION.... FILE A:\MSCDRD\G7EBNBON

&) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES......... ... v 2 {Typical - 200 #/HP)
PEAX HOUR FACIOR...... i v .8
EIGHWAY DESIGN SPEED {(mphj...ovevee.. 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CEARACTERISTICS:

Soodrorodoont s oMDooirovroshOMD oM s oD o0 MO M Mo osoR Moo oo out

{1) ADDITION OF LANE AT ON-RAMP.

UPSTREAM ANALYSIS DOWNSTREAM

RaMP FREEWAY RAMP RAMP

wOHD NN W LR R AR MR - R R R
VOLUME N.A. 2332 163972 N.A,
% TRUCES N.A, 2 2 N.A.
RAMP TYPE N.A. N.A. ON N.A.
DISTANCE N.A. N.A, N.A. N.A

C) RAMP ANALYSIS RESULYS

The merge criterila are zpplied directly to
the CN-RAMP flow rate as the checkpoint:

FLOW RATE = 1840 pcph
Los = K



1985 HCM: BASIC FREEWAY SEGMENT

BN AR o dr Mrow S ol W Mo or ot Moot MO Mook NN onodrodf v nrod o B0 RGO s o ol M NI Nt oo woooiooNo Mool oz uodooooshoohoroMror o

FACILITY SECTION,.... I-270 N/B bet, I-670/US 62 & CROSSROAD

ANALYST. .. ovvvev e LYDEN

TIME OF ANALYSIS..... 2015 PM DESIGN

DATE OF ANALYSIS..... 07-20-1992

OTHER INFORMATION.... FILE A:\ACCESSPM\70NEBG&ICR

ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES........ ... 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES ... ...t 0

PERCENTAGE OF RECREATIONAL VEHICLES.. O

DESIGN SPEED (MPH) ... vinnnsan 50

PEAE HOUR PFACTOR. . ... v i evtnnnnnnans .9

DRIVER POPULATION FACTOR.......vvveas i (WEEKDAY/COMMUTER)
LANE WIDTH (FT)...ii i ennsnnnaa iz

CBETRUCIIONS . .t vttt ittt s s s ann s NO SIDES

DISTANCE (HFT; FROM ROADWAY EDGE...... &

Wik b el i M s o e e o oo il o i . 4o Yo T T O A T AL UL Al 7Ll AT Wl b b et b e b bk i b i e e e oy ey e e Mrve S Alak Al Mot e ek btk Hobre bt b man

TERRAIN TYPE T B R HV W P

CPERATIONAL ANALYSIS RESULTS

EER S I S R R R

NO, OF LANES........ 5

INPUT VOLUME........ 7609

V/C RATIO......,.... .86

LEVEL OF SERVICE.... E

SPEED (mph)....ve v 41

DENSITY (pcpmpl).... 43 e =
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1985 HCM: BASIC FREEWAY SEGMENT

MR EM kR R RN R RS Rk R A ke e ok ek R i e e e e R R Rk

FACILITY SECTION..... I-270 N/B bet. CROSSROAD & MORSE
ANALYST........... ... LYDEN

TIME OF ANALYSIS..... 2015 PM DESIGHN

DATE OF ANALYSIS..... 7-21-92

OTHER INFORMATION.... FILE A:\ACCESSPM\7ONBCRMS

ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKES..,............... 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES . .... .. 0
PERCENTAGE OF RECREATIONAL VEHICLES.. O
DESIGN SPEED (MPH) . vt ennnnrnrsas 50
PEAE HOUR FACTOR......cov v .9
DRIVER POPULATION FACTOR......vvvswan 1 (WEEXDAY/COMMUTER)
LANE WIDTHE (FT) ...t inveeeanensn 2
OBETRUCTION S, | . ittt e e NO SIDES
DISTANCE (FT) FROM ROADWAY EDGE...... &
CORRECTION FACTORS
TERRAIN TYPE T B R HV W el
LEVEL 1.7 1.8 1.6 0.28 1.00 1.00

OPERATIONAL ANALYSIS RESULTS

StontoNe N e o o sroeosleorodtoeodeosdr s e e N omral

NO. OF LANES........ 3
INPUT VOLUME........ 3706
V/7C RATIO, v vv v i nn v .7
LEVEL OF SERVICE.... B~ &=
SPEED (mph)......... 46
DENSITY {pcpmpl).... 30



1985 HCM:RAMP ANALYSIS PAGﬂ 1

P E T e S F R S R R R R R

FACILITY LOCATION.... C/D N/B OFF TO NEW CROSSOVER

ANALYST. .. .v e LYDEN
TIME OF ANALYSIS..... 2015 PM DESIGN
DATE OF ANALYSIS..... 07-21~1992

OTHER INFORMATION.... FILE A:\ACCESSPM\CDNBOFCR

ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS ... ... v 2 {Typical - 200 #/HP)
PEAE HOUR FACTOR. .. vt v i s .8
HIGHWAY DESIGN SPEED (mphl.....vv...n &0

(BUSES AND RV'S ARE CONSIDERED AS TRUCES)
LEVEL TERRAIN
INPUT INFORMATION

ANALYSIS RAMP CHARACTWRISTICS

CER - P P e

{1} DROPPING A LANE TC THE QF¥- AT OFF-RAMP

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

B P WK e eowe o R ER R R R
VOLUME N.A. 3803 1267 N.A.
% TRUCEKES N.A. 2 2 N.A,
RAMP TYPE N.A, N.A. OFF N.A.
DISTANCE N.A N.A. N.&. N.A

The diverge criteria sare applied directly to
the OFF-RAMP flow rate as the checkpoint:

FLOW RATE

= 1422 pcph
L.0s = C



ECM: SICGNALIZED INTERSECTION SUMMARY
- M2 Consulitants
Streets: (E~W) NEW CROSSROAD {¥-8) I-270 EAST RAMPS
nalyst: MJIH File Name: CRZ70E15,HC?
Areg Type: Other 72292 2015 AM
Comment: 2015 AM PREAK HOUR
! Ezsthound | Westbhound I Northbound | Southbound
I T R | L T R | L T R | L T 4
fmmmm mmmm mmmm o e e [ e e e e
No. Lanes | 2 ! |2 |
Volumes | 422 | 11037 I
Lane Width [12.0 ; 112.0 |
RTOR Vels | o | O]
Signal Operations
Phaese combinstion 1 2 3 4 5 g 7 8
EB Left g INB Left =
Thru ! Thru
Right ! Right
Peds ! Peds
WS Left SB  Left
Thru | Thru
Right } Right
Peds ! Peds
NB Right |EB Right
88  Right WB  Right
Creen 404 |Green 704
Yellow/A~R 5 [Yellow/A-R 5
Lost Time 3.0 iLost Time 3.0
Cycle Length: 120 secs Phase conmbinztion order: #I #5
Intersection Performance Sumnary
Lene CGroun: Adj Sat v/ g/c Approach:
Mymts Cap Flow Retio Ratio Delay L0os Deley L.os
ER L 3279 1148 0,43 .35 22.8 cC 2z.8 C
NB L 3279 1867 0.862 0.80 2.0 B 12.0 B
Intersection Delay = 15.1 (sec/veh) Intersection LOS C

(wi
1

16



HCM: SIGNALIZED INTERSECTION SUMMARY
- M3 Consultants

Streets: (E-W) NEW CROSSROAD [N-3) I-270 EAST RAMPS
Analyst: MJIH File Wame: CRZ70E15.HCO
Area Type: Other §-14-32 2015 PM
Comment: FILE A:\ACCESSPM\CRZT7QE1lS
{ Eazstbound | Westbound | Northbound | Southbound
I & T R | L T R | L T R | L T R
Rt i R
No. Lanes | 2 | - i
Volumes | 515 l |1267 |
Lane Width |12.0 | i112.0 |
RTOR Vols | O i 0]
Signal Operations
Phase combination 1 2 3 & | 5 g 7 8
“EB  Left # INB  Left .
Thrue i Thru
Right | Right
Peds | Peds
WB Left 3B Left
Thru | Thra
Right | rmight
Peds i Peds
NB Right PEZ Right
SB  Right W3 Right
Creen 43P |Green 87P
Yellow/A-R 5 IYelilow/A-R 5
Logt Time 3.0 , 'Lost Time 3.0
Cycle Length: 120 secs Phase combination order: #1 #5
Intersection Performance Summary
Lane Group: Adj Sat v/c JC Approach:
Myvmis Cap Flow Ratio Ratio Delay LOos Delay LOsg
EB L 3278 1230 0.453 0.38 22.1 C 22.1 C
NE L 3275 1885 . 0.78 0.57 18.8 C 16.06 c
Intersection Deley = 18.2 (sec/veh) Intersection LOS = C

D-16A



1985 HCM:RAMP ANALYSIS PAGE 1

LR E R R R R R R R A R RS R I IR AR

FACILITY LOCATICN.... C/D N/B ON RAMP & NEW CROSSOVER

ANALYST .. ... v LYDEN
TIME OF ANALYSIS..... 2015 PM DESIGN
DATE OF ANALYSIS..... i~22-92

QTHER INFORMATION.... FILE A:\ACCESSPM\CDNBOKCR

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS ... vvvenvrennonn. 2 (Typical ~ 200 #/HP)
PEAK HOUR FACTOR. . s vt vrvrsinenernnnns .9
HIGHWAY DESIGN SPEED (BPR) .. vvene.... 60

{BUSES AND RV'S ARE CONSIDERED AS TRUCEKES)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 2 (per direction)

ANALYEIS RAMP CHARACTERISTICS:

Mo oso oot dnose o oM Mot e ool Me M osr sl drodlrosr Meooofr ol droaodroMromooolos:

{1) ADDITION OF LANE AT ON-RAMP.

UPSTREAM ANALYESIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

8% N Nk A SR S g T
VOLUME N.A. 2836 518 N.A.
% TRUCES N.A. 2 2 N.A.
RAMP TYPE N.A. N.A, ON N.A,
DISTANCE N.A&A N.A N.A. N.A.

C) RAMPF ANALYSIS RESULTS

The merge criteria are appllied directly to
the ON-RAMP flow rate as the checkpoint:

FLOW RATE
LOS

578 pcph
A

(FI

D-17



1985 HCM: BASIC FREEWAY SEGMENT

Stook st o s ok o Nt oo NG ONR Mt oNS SRS s s Nt ot Mooshout oMM Moo drosirooleodroofnodieoof ool da ot oo orodeose slnoo ool sy ouroun odoomoooloooue e sl b

FACILITY SECTIOXN..... C/D N/B bet. CROSSROAD & SR 161
BNALYST.....voviuunnn LYDEN

TIME OF ANALYSIS..... 2015 PM DESIGN

DATE OF ANALYSIS..... 07-21-19%2

OTHER INFORMATION.... FILE A:\ACCESSPM\CDNBCRG&1

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. ... ... 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES ... v vivennsaa 0

PERCENTAGE OF RECREATIONAL VEHICLES.. O

DESIGN SPEED {(MPH). .. v it ivi iy 50

PEAR HOUR FACTOR..... e s .9

DRIVER POPULATION FACTOR..........vn. 1 ({WEEEDAY/COMMUTER)
LANE WIDTHE (FT) ... it esrnnraas 12

OBSTRUCTIONS. ... vvhu et e e e e NO SIDES

DISTANCE (FT) FROM ROADWAY EDGE...... 5

C) OPERATIONAL ANALYSIS RESULTS

Y T I L LT

NO. OF LANES........ 3
INPUT VOLUME........ 3151
V/C RATIO. . vuenn... .59
LEVEL OF SERVICE.... G
SPEED (MDR) v .vvunn. 48

DENSITY (pcpmpll).... 2

D-18
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HCM: SICGNALIZED INTERSECTION SUMMARY
MS Consultants
Streetg: (E-W) MORSE ROAD {(N-8) I-270 EAST RAMPS
Analvet: 92H File Name: MO270E15.HCS
Ares Type: Other I-21-92 2015 AM
Comment: FILE A:\ACCESSAM\MO2T0ElS
| Eastbound | Westbound | Northbound | Southbound
| L T R | L T R | L T R | T R
== oo oo e | === mmem s
No., Lanes | 2 2 } 3 [ 1 > 1 ]
Volumes i 366 1345 } 152 L 715 1 254
Lane Width (12.0 12.0 ] 12.0 i12,0 12.0 12.0]
RTOR Vols | 0! 0| o
Signal Operations
Phase combination 1 2 3 | 5 & 7 8
EB Left # INB  Left *
Thru # # | Thru #
Right o | Right *
Peds | Peds
W3 Left IS8 Left
Thru = ! Thra
Right | Right
Peds f Pedg
NB Right |EE Right
§B Right IWB Right
Grean ' 214 484 iGreen 38A
Yellow/A-R 5 5 |Yeliow/A-K 5
Lost Time 3.0 3.0 jLost Time 3.0
Cyclie Length: 120 secs Phase combination order: #1 #2 #5
Intersection Performance Summzary
Lene Group: Adj Sat v/c g/c Approach:
Mvmte Cap Flow Ratio Ratio Delay LOS Delay oS
EB 5 3272 628 0.68 0.1% 36.3 D 15.5 C
T 3bg4 2257 G.70 C.E3 9.3 B
WB T 5346 2228 0.84 0.42 22.1 C 22.1 Cc
NEB L 1515 480 0.83 0.52 36.8 B 31.3 B
LT 1515 480 0.83 .32 3i.4 D
R 1515 480 0.5% 0.32 23.4 C
Intersection Delay = 21.4 [(sec/veh) Intersection L0OS = O



HCM: SILIGNALIZED INTERSECTION SUMMARY
) M8 Consultants

Streets: (E-W) MORSE ROAD (N-Z} I-27C EAST RAMPS
Analyst: MJIHE File Name: MO270E15.HCS
Arez Type: Other G-~14-92 2015 PM

Comment: FILE A:\ACCESSPM\MOZ270E1LlS

| Eastbound | Westbound | Northbound | Southbound
[ L T R | L T R | L T R ! L T R
=== o e | o e i
No. Lanes | 2 2 | 3 1 > 1 1]
Volumes | 448 1644 ; 1249 i 873 1 310
Lene Width [12.0 12.0 ! 12.0 f22.0 12.0 12.0]
RTOR Vols | of of o
Signal Operaztions
Phase combination I 2 3 % | 5 g 7 8
EB Left G INB Left .
Thru i | Thru *
Right # | Right :
Peds | Peds
WB Left IsB  Left
Thra | Thru
Right } Right
Peds ! Peds
NB Right |ER  Right
SB  Right {WB Right
Green 274 344 I3reen L4
Yellow/A~-R 5 5 i Yellow/A~-R 5
Lost Time 5.0 3.0 iLost Time 3.0
Cycle Length: 120 secs Phase combinztion order: #1 #2 #5

Intersection Performance Sumnzary
Lane QGroun: Ad i Sat v/c g/e Approsgch
Myvmts Cap Flow Ratio Ratio Delay LOE Delay Los
B L 327% 192 0.86 0.24 32.6 D 24,86 c
T 3564 2020 0,85 G.57 22.& C
WB T 5348 1604 0.85 0.30 34.7 D 34.7 D
NB L 1518 581 0.84 0.35 32.8 B 27.8 D
o7 15158 581 0.84 G.38 27.6 D
R 1518 581 0.56% 0.38 20.1 C
Intersection Delay = 28.2 (sec/veh) Intersection LOS = D

D-20A
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1985 HCM: BASIC FREEWAY SEGMENT

EE I I A R A S T R R R R R R R R R
FACILITY SECTION..... ~270 N/B bet. MORSE & SR 161
ANALYST. ..o v v v v v e n v vt LYDEN
TIME COF ANALYSIS..... 2015 PM DESIGN
DATE OF ANALYSIS..... 7-21-92
OTHER INFORMATION.... FILE A:\ACCESSPM\70NBMS61
A} ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS............. 0. 2 (TYPICAL =~ 200 #/HP)
PERCENTAGE OF BUSES ... re vt aerss 0

PERCENTAGE OF RECREATIONAL VEHICLES.. O

DESIGN SPEED (MPH).... v oiviirnesrnn €0

PEAK HOUR FACTOR. ... v v vv e e :

DRIVER POPULATION FACTOR....... R 1 (WEEKDAY/COMMUTER)
LANE WIBTE (FT). .. it inanrn 12

OB TRUCTIIONS . . . i st s s s s e s a s NO SIDES

DISTANCE (FT) FROM ROADWAY EDGE...... =)

CORRECTION FACTORS

OPERATIONAL ANALYSIZS RESULTS

MR R R ARk R kR R R R RN AR

NO. OF LANES........ 3
INPUT VOLUME........ 3425
V/C RATIO. v eusvnnnns .64
LEVEL OF SERVICE.... C
SPEED (mph)......... 48

DENSITY {(pcpmpl).... 2



1988 HCM.RAMP ANALYSIZ PAGE I

s NC 0 Nr Mo o odrodlrosnosinoe dinowoodzonoofrol ol olnovroofn ol N o omocleodrodln ot oMo Rom N oS e N e MooRONC NPl D OMD oW OMO MNP o oMo oo oMo o ooR ool

fes]

FACILITY LOCATION.... DIVERCGE N/B C/D ROAD & &R 161 RAMPS
ANALYST.............. LYDEN
TIME OF ANALVSIS,.,.... 2015 PM DESIGN ECUR
DATE OF ANALYSIZ..... 05-17~-
THER INFORMATION,. ... FILE A:\ILCOCCP\NBDIVRG]

ADJSUESTMENT FACTORS

PERCENTAGE COF TRUCKS .. .. it ei v 2 {Typical - 200 #/BP)
PEAE HOUR FACTOR. .. v it si i .9

IGHWAY DESIGN SPEED {wmph).,.....,.... B0

(BUSES AND RV'S ARE CONSIDERED A8 TRUCKS)

YSIS DOWNSTREAM
RAMP

Hhisin

UPSTREAM ANS
RAMP ‘RER RAM
WMo

N.&A,

2 N.A.

PE N.A.

E

N.A,

P O -

The diverge criteria are zpplied directliy to
the OFF-RAMP flow rate ag the checkpoint:

FLOW RATE
LOs

578 pcph
A

D-23



1685 HOM:RAMP ANALYSIS PACGE 1

e Mo we e st ogleoate wle Mool plp ple are wte b wn B oate sl oasoabeosle s oshoaleosle st s sl ale ale dle she o ste wle wte vloa sl oAl My sl sl wn sl sl uloale aoate ol e uoshosle oty
P P P R R R e i g A R R R S R R R R S

w

FACILI“V LOCATION.... N/B C/D RAMP DIVERGE TO E/B & W/B
ANALY P +o. . LYDEN

TIME OF AMALYQ¢S .. 2015 PM PEAK

DATE OF ANALYSIS. .. 08-17-19%2

OTHER TNFORMATION.... FILE A:\1LOOP\NBDIVRG3

ADJUSTMENT FACTORS

PEAY HOUR FACTOR,
HIGHWAY DESIGN Suuw !
(BUSES AND RV'S ARE CON

0
=3
i
i
=

UPSTREAM ANALYEIS DOWNES
KAMP FREEWAY RAMP RAMP
2

et

¥
r
2
DX
R
o
3%
&

/
;4
L B R R R

N,
g N,
RAMP TYPE N.& N.A. o
=z N iLA.

R R

VOLUME
% TRUCEEZ

-

= a
e

(%3]
)
3 EE )]
[19]
b

L=y I

i)



1985 HCM:RAMP ANALYZIS

EE RS R R S R G e R R R e

C) RAMP ANALYSIS RESULTS

TRUCE PRESENCE IN LANE 1: 51 % OF FREEWAY TRUCES
RAMP ANALYZED ALCONE USING ¥FIGURE I.5- 2

Vi Vr Vi
EEE EEEE SRR
1706 916 2636

1.7 1.7 1.7
0.29 0.99
.90 0.80
102 2858

]
+

'O g lal g
i i e Ty
Ui

¥
13
OO
D O
(620w IR 1]

1
H

I

CHECEPQINT VOLUME 08
StoHEodro e e N PO BRI
FREEWAY 2858 D
DIVERCE 1915 B

IDENTIFYING INFORMATION

FACILITY LOCATION.... N/B C/D RAMP DIVERGE 70 E/B & W/B
TIME AND DATE........ 2015 PM PEAK ; !

OTHER INFORMATION,.... FILE A:\1LOOP\NBDIVRG3

D-24A
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FACILITY LOCATION.... I-270 N/B C/D T0 SR 1€l E/B C/D
ANALYZT.............. LYDEN

TIME QF ANALYEIS..... 2015 PM PEARE

DATE OF ANALYESIZ..... 05-30-1552

QTHER INFORMATION..,.. FILE A:\1LOOP\EBMERGES3

PERCENTACGE OF TRUCHS. ... v vvvve w2 (Typical - 200 #/EP)
PEAK HOUR FACTOR. . vt i i W8
HIGEWAY DESIGN SPEED (mph)........... BC
(BUSES AND RV'S ARE CONESIDERED AZ TRUCHS)

LEVEL TERRAIN

ANALYESIS D
RAMP R

VOLUME N.AE. 2636 250 N.A,
% TRUCLES N.A. 2 2 N.A,
RAMP 2 N N.A,

iaxd - & Y — — R ~ - g 1
The merce criterisz are appiied directly to
the ON-RAMP flow rate zs *the checkpolint:

D-25
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—

3

0 §/3 RAMP TO SR 161 E/

FACILITY LOCATION.... I-27
ANALYSET ., ... ... +....... LYDEN

TIME OF ANALYSIS..... 2015 PM PEARK

DATE OF ANALYESIS..... 09-30-1892

OCTHER INFORMATIONW.... FILE A:\1LOCP\EBMERGE4

ADJUSTMENT FACTORS

P A P T S R T O R R

RCENTAGE OF TRUCES.,..... v 2 (Typical
AX EOUR FACTOR. .. v ittt ii i v vn s

GHWAY DESIGN SPEED {(mph).........
USES AND RV'E ARE CONSIDERED AS TRUCGCK

-~ 11t Ty
Us 4t 1

l =)
{1
<
=t
et
v
R
i s
pa

e
=
=

INPUT INFORMATION

»7%7 3
% TRJCIZS NL.A. 2 2 N.
R&M? TY¥2E NLA. N.A, ON N,
DISTANCE = N,A. N.A&, N4, K.

D—-25A



PAGE L
FACILITY SECTION..... E/B BR 161 ZETWEEN I-270 & SUNBURY
ANALYST..... v ... LYDEXN
TIME OF ANALYSIS..... 2015 PM DESICGN HOUR
DATE. OF ANALYSIS..... §-21-82
OTHER INFORMATION..., FILE A:\1LOOP\EB270SUN

A} FACTORS

PERCENTAGE OF TRUCHS., .. v iivnn e, 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES. ... .. v O
PERCENTAGE OF RECREATIONAL VEHICLES... O
PEAE HOUR FACTOR. . v i v e a8
DRIVER POPULATION FACTOR.......... ... ¥ (WEEEDAY/COMMUTER)
LANE WIDTHE (Fo) . it 12
ORSTRUCTIONS ON BLOTH SIDES
DISTANCE FROM ROADWAY EDGE {(FT).......
B) CORRECTION FACTORS
o E A z £ £
TERRALIN TYPE T 3 N =V W jo)
LEVEL 1.7 1.5 1.8 0.85 1.00 .00
¢y InNzUT
VoL y D
S Moot o oM NV M MM N Moomr MO MR oM oMLY
Vo1 l,&38 1,817 ls the nonweaving v nic=es cn the fresewsy
v o2 186 212 is the down wegving VE“'C es
v o3 240 1,08% 1s the up weaving vehicles
Vo4 780 878 is the ramp-to-ramp nonweaving vehicles
. D)
WEAVE TYPE.........civvvve. ©
NO. OF LANES ., . ... v ivveon. &
LENGTH OF SECTION.......... 1950
NO. OF MAINLINE LANZS...... S
(Upstrean of Wesve Secilion;

WEAVING VE
NOYWWAVIN

-
T
o

NLTTH

+ — A i O LA

WZAVING VCLUME (VW).. 1,272 3.000

VOLUME RATIO (VR .... G.34 0.5C

WIZAVING RATIO (E).... 0,27 .20

WEAVING LENGTH (Z)... 1,28C 2.,5CC
D-26



1985 HOM:RAMP

YL

ANAZ

7 He

FACILITY LOCATION.... E/B OFF RAMp FROM 3R 161 T0 SUNBURY
ANALYST, . v ev e . LYDEN

TIME OF ANALYSIS..... 2015 PM PEAX

DATE OF ANALYSIS..... 08-25-18%2

OTHER INFORMATICON.... FILE A:\ILOOP\EROF618Y

PERCENTAGE OF TRUCHS ... ... 2 {(Typical - 200 #/HP)
PEAY HEOUR FACTOR. . ... . viiiiii e o9
HIGHWAY DESICN SPEED (mph)........... &0
{BUSES AND RV'S ARE CONSIDERED AS TRUCHEE)

[fi
28]
<
1551
ond
1
2]
b
33
e
5]
=

NG, OF LANES ON FREEWAY . 2 ({per directlon)

ANALYSIE DOWNSTREAM
RAMP RAMP

VOL 145 928
% T 2 2
RAM OFF 0¥
DIs N.A. 1350
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b
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IOM:

I

1885

w
o

FACILITY LOC
ANALYST, . ...
TIME OF BNALY
DATE OF ANAL
OTEER INFORM

'JJ
B
v
.:.:. !U
e
» i
s f;y

ATION. ...

R A L

-
FTEIS. . ...
Ry

:S*S.....

ATION. ...

HOodrodeoH oM MooMs ol vt W Growe oo oMo ¥ £ H %
Sk 181 E/B C/D RAMP T(O SUNBURY ROAD
LYDEN
2015 PM PEAX
09-30~138%2
FILE A:\N1LOCP\E1EBCDSY

A) ADJUSTMENT F
PERCENTACE O
PEAY HOUKR ZA
HIGHWAY DEEI
(BUSES AND R

§4

YIRS
GME

VOL

% TRUCES
RAME TYVDE
ISTANCE

F IRUCHS. .. i vvv v enes 2 (Typical - 260 #/HP)
A 6 )
LGN SPEED ‘hbn,........... &0
V'S ARE COXNE RED AS TRUCKS)

DOWNS
RAMP

ooz

TREAM

S

3348 S69 N.A.
2 2 N.A.
A, OFF N.A.

N.A,

The diverge
the QOFF-HAMD

e e s w e
FLOW RATE =
o —
.'_'OE‘-‘ -

criteria
flow ra



1385 CV

EAES

td

UM ML

4 2, Protte abe ale ala alr sty ate afe 4Rs wle mie afe mdy wls wle ale o wle o wfe ele o afe oS4 B0 b ade L ta alr ame o ale Mle wle AN aEe wle kb ale
N oMo shooholnouroanostodronofn MroooodroshomooBooSto¥noi oMo e st crosoooodooMooh o osoh

FACILITY LOCATION.... E/B ON RAMP FROM SUNBURY TO SR 161
ANALYST.. ... ... LYDEN

TIME OF ANALYSIS,.... 2015 »PM PEAK

DATE OF ANALYSIEZ..... 0&-25-1992

OTHER INFCRMATICN.... FILE A:\ILOOP\EBONSYS1

PERCENTAGE CF TRUCES. ... . vvvveennaa. 2 {Typlcal - 200 #/HP)
PEAY HOUR FACTOR. . i i v it 2
EIGHWAY DESIGN SPEED (mphl)........... &0
(RUSES AND RV'S ARX CONSIDERED A8 TRUCHS)

rr [ Rl it
LEVEL TERRAI

UME 148 1731 328 2376
RUCKS 2 2 2 2
2 TYPE OFF N.A, ON ON
TANCE 1ZE0 N.A, N.A&. 12008

D-29



1985 HCM:EAMP Al

EE S L i

C) RAMP ANALYSIS RESULTS

USING FIGURE I.5- 1

VE
328 1585
.7 ' 1.7 1.7
89 0.%9
20 0.80
%2 1780

AL JRAE B B Ry e
Heg B

H

bt (B

-]

@

1y

by
O
K
<

= OO

NFORMATION

-
o]
17
¥

iy
+3
b~
i
1<}
t4
2
[0}
-

FACILITY LOCATION.... E
TIME AND DATE........ 2
7

oy g o p T T
OTEER INFOEMATION,

D-~29A



ANALYZED

MU IRET 3 e o

CHECHPOINT

R AT
VAL I

t
S

£
1

Q

v
+

Vi
576
1.7
0.87
0.90
560

1
4

Heode o st sk R
oy e )
=E 2822

1702

WITH DOWNSTREAM

VOLUME

o
e

"
7
2

[ Y]
b2

i D WO .

OO
Q. .
By O W w1

Y LOCATION.... E/B ON RAM
D DATE........ !
NFORMATION. ... FILE A:N\iL

' D-29B
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1985 HCOM:RAMDP ANALYSIS PACGE 4
=% F

Moo N osfnoNr oMo P i T S R g R R T L g

C) RAMP ANALYSIS RESULTS (CONTINUED)

§H
i
=
G}
kaf
E-1
W
o
w
=5
g
[#)
|
b

FAMP ANALYEED ALONE USIN

3 g
el
Lo
-+ (%
.« w3
=] 3
[N Ce B
- A% TR |
w1
t
b O
- O
=]

Y
7
Z
Fh
P
4

Qi

Lv IRy B
l&]
W
(@)

OO
o

[ )
o
({9
>

FACILITY LOCATION.... B

/2 ON 2 Mo ST 4
TIME AND DATE........ 2015 PM PEAX ; (09-25-18&2
THER INFORMATION.... FILE A:\1LOOP\EBONSYSEL

D=-29C



19885 HCM: WEZAVING ARIAS PAGE 1

sromonolronroNooMoomno¥rodto

FACILITY SECTICN..... &1 =/8B bet. SUNBURY & LITTLE TURTLE
ANALYST ., v v e

TIME OF ANALYZIS.....
DATE OF ANALYSIS.....
OTHER INFORMATION....

U
fxf oo O Bx) de
it

i

O MW
o O
2 Oy

o

RCENTAGE OF TRUCHES . v v et ieiinnnnn,
RCENTAGE OF BUSES..,..... .o,
R EV”ACW 0F RECREATIONAL VEAZICL

HOUR FACTOR. v vt s v v v v i s e a s
TVER POPULATION FACTOR.......... ...
uANE L

OBZTRUCTIONS ON BOTH SIDES
DISTANCE FROM ROADWAY EDGE

OO

o
&1 0
&

i i) b 1 1

4

(WEEIIDAY /COMMUTER )

* g g g g

[SER ST
b2

i;i
+1
=

CORRECTION FACTORS

DESCRIPTION

S st ah Mo s sle el gle wown s oML we st Sl ste sl st wt wr a7 ale abe sl ade st v v
IR ICOMC TN NS ATOMCOMR MR MO MOOMT N WUONU N MU ORCORU K R oRCoToim ot K

I002,084 2,347 is the nonwesving vehicles on the freesway
Vo2 £30 484 i1 the down weaving vehicles
V 3 1.782 2,007 is the up weevirg venicles
V & 554 £€9 is the ramp~to~ramp nonweaving vehligles

HONT M T TIOT

ABNBLIDLS

HO. O“

.
TRTT TN
INLINE LA I\

of Weave S

W

TAVING VIEICLE
NONWEAVING VEEI

WEAVING VOLUME [VW).. 2,462 3,000
VOLUME RATIC (VR)....  0.45 0.50
WEAVING RATIO (R}.... 0.18 0.40
WEAVING LENGTE (L).. 2,340 2,500

(=}

1
(O3]
<



1985 HCM: WEAVING AREAS PAGE 1

EEEEEE TR AR EEEEREESE S EEEE A EEEE RIS S S S EEEEEEEREESEE S EEREE R EEE]

A)

C)

D)

FACILITY SECTION..... SR 161 W/B bet. SUNBURY & LITTLE TURTLE
ANALYST...... veevssas LYDEN

TIME OF ANALYSIS..... 2015 AM PEAK

DATE OF ANALYSIS..... i2-15-92

OTHER INFORMATION,... FILE A:\1LOOP\ODOTCOMP

ADJUSTMENT FACTORS

e e e et bt B A A MLt bt A Sl . Pl ) YA A ML A . M T M " . i S — — ot T " o — —— o S o T o T T ot f— " T — o i o

PERCENTAGE OF TRUCKS....... teaesesces. 2 (TYPICAL -~ 200 #/HP)
PERCENTAGE OF BUSES. . ..o vevrenrscrons 0

PERCENTAGE OF RECREATIONAL VEHICLES... 0

PEAK HOUR FACTOR. ... vt v rernnns .9

DRIVER POPULATION FACTOR........ e 1 (WEEKDAY/COMMUTER)
LANE WIDTH (FT)..vv et rvessnsannns vaae 12

OBSTRUCTIONS ON BOTH SIDES

DISTANCE FROM ROADWAY EDGE (FT)}....... 5]

CORRECTION FACTORS

VOL {vph) {pcph) DESCRIPTION

SO He O N ok ok K e ok de ok R S MR R R R bR R R T R

Vv i 2,150 2,422 is the nonweaving vehicles on the freeway
v 2 1,755 1,977 is the down weaving vehicles

vV 3 420 473 1is the up weaving vehicles

vV 4 580 653 is the ramp-to~ramp nonweaving vehicles

ANALYSIS RESULTS

M " .- (] _" DA W — A T —— T — " W S " 47 W] W S W A o Y WY W S A Y VW e TRt PR Tt vm S Tt e S e i e o e [ T i P e e e e ot ke s

WEAVE TYPE. . ......... vieaass C
NO., OF LANES., . cvcvvennanvrs 5
LENGTH OF SECTION.......... 2660
NO. OF MAINLINE LANES...... 3
{Upstream of Weave Section)

LOS SPEED

e W # 0 N Kook
WEAVING VEHICLES D 40 mph

NONWEAVING VEHICLES E 37 mph

OPERATION OF WEAVING AREA IS UNCONSTRAINED

EE R R R R E R L R R AL R R R R E R EE R R R

ANALYZED MAXIMUM

W % N K R K % o
WEAVING VOLUME (VW).. 2,450 3,000
VOLUME RATIO (VR)}.... 0.44 0.50
WEAVING RATIO (R)}.... 0.19 0.40
WEAVING LENGTH (L)... 2,660 2,500 *%% ERCEEDS MAX

D~31



1985 HCM:RAMP ANALYSIS PAGE 1

R d kb kel etttk Rk kR R R REERR IR R R KK E R R R R R Rk e Rk kR Rk ke

FACILITY LOCATION.... W/B OFF RAMP FROM SR 161 TO SUNBURY
ANALYST......++¢..... LYDEN

TIME OF ANALYSIS..... 2015 AM PEAK

DATE OF ANALYSIS..... 10-27-92

OTHER INFORMATION.... FILE A:\1LOOP\WBOF61SY

A) ADJUSTMERT FACTORS

e I o A T T e ke e Y TP S T T TS TP R WY AR T P AN oY AP S R i e S M o i vt P A S i S o W O T P il S0 B 48 Bkl Wikl e ok b e v e B v v

PERCENTAGE OF TRUCKS. ... vvvrrenennnns 2 (Typical -~ 200 #/HP)
PEAK HOUR FACTOR. v 4o vsvnsnnensnnnenns .9
HIGHWAY DESIGN SPEED (mph)........... 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

I — i —— - W — T BT T S 4] WS B M BN B S M . AR LA S WAL UL AL Wi Bl ekl ot o e el W s o S T A S TR TR WS P T MO A . Sk S Y o S . B P

NO. OF LANES ON FREEWAY : 2 (per direction)

ANALYSIS RAMP CHARACTERISTICS:

Ekkkedk kR Rk R p kR Rk kR kR R R k%

(1) RIGHT~-HAND RAMP.
(2) ONE LANE RAMP.

ﬂPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

S TTYEE TS T LY’ ®EE KKK KK ®OE R KK
VOLUME 2335 4205 759 156
% TRUCKS 2 2 2 2
RAMP TYPE QFF N.A. OFF ON
DISTANCE 850 N.A. N.A. 1325



1985 HCM: RAMP ANALYSIS PAGE 2
S  E T P e e L e T

C) RAMP ANALYSIS RESULTS

—— oy foi bl o i o e e i e i s Al MU A Al A A SOl Akt M R S T L A PO, AR ARG MBS . S S i (i ke e e A S (S v o . S P T AL . A

TRUCK PRESENCE IN LANE 1: 68 % OF FREEWAY TRUCKS

RAMP ANALYZED WITH UPSTREAM RAMP USING FIGURE I.5- 2

Vi vr VE

EETE #ok K # ok kK
VPH 1446 759 2570
ET 1.7 1.7 1.1
Fhv 0.99 0.99 0.99
PHF 0.20 0.90 ¢.90
PCPH 1623 852 2884

CHECKPOINT VOLUME LOS

R K KK KK E K BREREE * % %
FREEWAY: 2884 D
DIVERGE: 1623 D

IDENTIFYING INFORMATION

o i s R Al B BN PP PUMS PP AL S TR W e S A A P A M i it Bl MY Y A AR M R U S S T I ST AU W WA TR TS T U b T i b e e e Y T P WS o s S ey e o o i oy

FACILITY LOCATION.... W/B OFF RAMP FROM SR 161 TO SUNBURY
TIME AND DATE........ 2015 AM PEAK ; 10-27-92
OTHER INFORMATION.... FILE A:\1LOOP\WBOF61SY

D-32A
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****************************************************************

C} RAMP ANALYSIS RESULTS (CONTINUED}

e o Ao " A o S A i Aok AL M AN R, VAR A T it A o . o e i WAL AU 4O e S S MUV U Y WA WS WA oy ok o Uk AL LA S LS AL S (i, M S S B SV R Tl e et

RAMP ANALYZED WITH DOWNSTREAM RAMP USING FIGURE I.5- 2

Vi Ve \'2 4

% ok K % % % % & o kR
VPH 1446 759 2570
BT 1.7 1.7 1.7
Fhv 0.99 0.99 0.99
PHF 0.90 0.80 .90
PCPH 1623 852 2884

CHECKPOINT .VOLUME Los

% % Kk R K KKk % EEEE T ® ¥
FREEWAY: 2884 D
DIVERGE: 1623 D

IDENTIFYING INFORMATION

e e e s e e Wl AN B B R S WA e . A . o ol it Mo Y i fmmy T o e oo ok i e e Al AR AL N 08 B . (o e M G B M M AP AUV FYRS T S T T b e e i it el Ml e Mot

FACILITY LOCATION.... W/B OFF RAMP FROM SR 161 TO SUNBURY
TIME AND DATE..... ... 2015 AM PEAXK ; 10-27-92
OTHER INFORMATION.... FILE A:\1LOOP\WBOF61SY

D-32B
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R R E RN ER KRB E R R R RN R R R R R R R R R R R ERE R R R AR FRERERR B LR F R R R RB R REE

C) RAMP ANALYSIS RESULTS (CONTINUED)

i . i S o il A G S A M W TR B Y NS S Aoy s A AR A LD A e i e Yo . P . M Ml WD PP W o ok A e B U S SR, SR U LD NS BSD. DR BT, TN L S i . U 400

RAMP ANALYZED ALONE USING FIGURE I.5- 2

V1 Vo vE

%% ok E R R L ]
VPH 1446 159 2570
ET 1.7 1.7 1.7
Fhv 0.99 0.99 0.99
PHF 0.%0 0.80 0.90
PCPH 1623 B52 2884

CHECKPOINT VOLUME LOS

¢ 3 o o Ok R R R BN EK ® & ¥
FREEWAY: 2884 D
DIVERGE: 1623 D

IDENTIFYING INFORMATION

—— M T T o o e fine A S I R T B MO AT R, i M Y S S SUHL W W T T P TR T ey o b Bk B S0 GBS AR A T T T S (P i Vo o S Y B W W S S Y " T T

FACILITY LOCATION.... W/B OFF RAMP FROM SR 161 TO SUNBURY
TIME AND DATE...... .. 2015 AM PEAK ; 10-27-92
OTHER INFORMATION.... FILE A:\1LOOP\WBOFG1SY

D~32C
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Rk Rk ek e Rk okok ok kk e ko ke ko ks kR sr ke Rk Rk R g

FACILITY LOCATION.... SR 161 W/B C/D RAMP FROM SUNBURY ROAD
ANALYST . . v e e v v eeren LYDEN

TIME OF ANALYSIS..... 2015 AM PEAK

DATE OF ANALYSIS..... 12-15-92

OTHER INFORMATION.... FILE A:\1LOOP\6iWBCDSY

&) ADJUSTMENT FACTORS

n —— i — o - . T T ] o N 7 W T W T - - . S0 PO N S T Wi St Tk it S e . W S B S O N W P P St i, i . . i i e

PERCENTAGE OF TRUCKS.......vviveuee.. 2 {Typical - 200 #/HP)
PEAK HOUR FACTOR........ e
HIGHWAY DESIGN SPEED (mph).....cc.v.. 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

an i i o ot o o i Aot i i . ot e o T b . o e i b Il il b B i e e ke o i o i ok e o o . i e e i ek b e e s o e e e i bt e e i

NO. OF LANES ON FREEWAY : 3 {per direction)

ANALYSIS RAMP CHARACTERISTICS:

Nl kR AR E R R R RN R Rk kR ko dRn
{1) RIGHT-HAND RAMP.
{2) ONE LANE RAMP.

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

R R K R % R EEE LR EEEE T T
VOLUME N.A. 2335 1042 N.A.
% TRUCKS N.A. 2 2 N.A.
RAMP TYPE N.A. N.A. ON N.A.
DISTANCE N.A, N.A. . N.A, N.A.
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S % R N ok 0 %k s s sk ok s ok ok ok oK o ok ok ok oK 0 N 3k oK ok o o ok o ot oK o o o s o s e R o o R oK S o ok 5k ok e O St o 3k %k S ok o % % 3o

C) RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 51 % OF FREEWAY TRUCKS
RAMP ANALYZED ALONE USING FIGURE I.5- 6

WARINING! IN USING THIS NOMOGRAPH:
Normal range for VI is 2400 to 6200 vph

Vi vr vE

# % % o 8 ¥ % o 8 %
VPH 449 1042 2335
ET 1.7 1.7 1.7
Fhv 0.87 0.99 0.98
PHF 0.80 0.90 0.980
PCPH 614 1169 2621

CHECKPOINT VOLUME LOS

O R AR R R R W AR R K ok
FREEWAY : 3790 c
MERGE: 1683 D

RAMP ANALYZED ALONE USING APPROXIMATION METHOD

Vi Vr VE

BN R doode o oot Rk sk
VPH 140 1042 2335
ET 1.7 1.7 1.7
Fhv 0.89 0.99 0.99
PHE 0.90 0.90 0.90
PCPH 178 1169 2621

CHECKPOINT VOLUME LOS

B R R R R R A o R R % K
FREEWAY: 3790 c
MERGE: 1344 C

IDENTIFYING INFORMATION

FACILITY LOCATION.... SR 161 W/B C/D RAMP FROM SUNBURY ROAD
TIME AND DATE..... ... 2015 AM PEAX ; 12-15-92
OTHER INFORMATION.... FILE A:\1LOOP\G1WBCDSY

D-33A
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FACILITY LOCATICON.... W
ANALYET .. v ve. e L
TIME OF ANALYSIZ,..... 2
DATE OF ANALYSIS..... 9
OTHER INFORMATION.... T

PE St e, 2 {Typical - 200 #/HP)
PE c O =

BI TGN SPEED {mph)........... S0

(BUSES AND RV'S ARE CONSIDERED AS TRUCHS)

LEVEL TERRAIN

Ui

XEAM ARNALYESIS DOWNSTREAM
RAMP
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e

kA

It - ... W/B SR 1€ BETWEEN SUNBURY & I-~270C
ST..oveiees ... LYDEN
TIMZ OF ANALYEIS..... 2018 A
CF ANALYSIS,.,... $-21-32
INFORMATION,,,. FILE A

CENTAGE OF TRUCES. . 0vvvureenrenner, 2
CENTAGE OF BUSES...0veveroreneeeaees O
CENTAGE OF RECREATIONAL VEHICLES... O
AX EOUR FACTOR...evvuvnn.. e .9
RIVER POPULATION FACTOR. . euvrenronnn.
LANE WIDTH {(FT e ur e eanrnnennnnneennn
OBSTRUCTICNS ON BOTH SIDES

DISTANCE FROM ROADWAY EDGE (FT).......

Uytagrg
fxf 1 i i

[
=
3]
iz}
13
TN 3
[
o
1 ¥
e
<3
2
=
Y
o
eof
3
i

]

Y

™M

VoL {vph) {pcph) DESCRIPTION
ik R I S R R T R S R R
k3 204 229 is the nonweaving vehicles on the freeway
v o2 838 244 ig the down weaving vehicles
3 1,418 1,897 is the up weaving vehicles .
V 4 817 1,035 is the ramp-to-ramp nonweaving vehliclies

WEAVE TYPE
NO. OF LANES...... “
LENGTHE OF SECTION..........
NO. OF MAINL LANES..... .
(Upstream of Weave Section)

AN ]

% fef

% i
% U3

O ow

WEAVING VEZICLES D
NONWEAVING VEHICLES D

s s %0
by @ Y
!U icj

OPERATION OF WEAVING AREA IS UNCONSTRAINED

Ar r MrodeodRoME oMU oMro oo o Heouy el

seoe M s s ¥roshoMoooiooslosioMroWEoN N odIontohoh 5 2
ANALYZED MAXIMUM

e B2 gooe drole otk A

WEAVING VOLUME (VW).. 2,541 3,000

VOLUME RATIO {VR}.... 0.867 0.80

WEAVING RATIO (R}... 0.37 c.50 .

WEAVING LENGTH (L)... 3,080 2,500 #%% EHCEEDS MAZX

D-35
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¢980 FCV RAWD ANALYSIS PAGE 1

PHE 5 oot WMo oMuon s e oo odr oW irooi e ot snourourode o s oo our oo ososly o oo sl ome e owroanodeoohodloodoahooteodroloodr deosl oo

FACILITY LOCATION..
ANALYST. ..o ivvi v s e
TIME OF ANATYQIS.....
DATE OF ANALYSIS..
OTHER INFORMATION....

GE N/B I-270 & N/B I-27C C/D RCAD
EN

5 PM DESIGN HOUR
17-92 |
LE A:\LCOP1\NBMERGEI1

EIOPJK1K
LN (O o BT £
[ S B 1

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCHES. ... . v ey 2 (Typical - 200 #/RP)
PEAX HOUR FACTOR......... e e e .9
HIGHWAY DESIGN SPEED {mph}......... .. B0

¢}

UPETREAM ANALYETIS DOWNSTREAM
Mp EWAY RAMP RAMP

A

R R SR

VOLUME N.A.
% TRUCKS N.A.
RAMP TYPE  K.A, N.A.
DISTANCE N.4. N.A.

[T ) -5
3
[

[ S G

o
= O
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drodzode e meot st st eonooshoooslodsodRsk oo o oNeomrookosioak R oo o ool ok ok oshooh ook ko seosoahah ook ol

c)

RAMP ANALYSI3 RESULTS

TRUCK PRESENCE IN LANE
RAMP ANALYZIED ALONE USI

Vi
" 715

1.7
v 0.87
F 0.80
PH g12

1 &% %

NG FIGURE

*%

G

SO k4
- [ <
by WD

-
O Wl W x

CHECEZPOINT VOLUME Los
YromeoAowroso gk LMD WO N osd Moomrodr
FREEWAY L8867 D
MERGE; 16412 2

"
B #

[ A
0O W0 ] @

oo
By YWy O -

b

FACILITY LOCATICON.... MERGE N/B I-270 & N/B I-270 C/D ROAD
TIME AND DATE........ 2018 PM DESIGN HQOUR ; 08-17-92
OTHER INFORMATION.... FILE A:N\LOOPI\NBMERGEZI

D-37A



{ ms consultants, inc.
engineers, architects, planners

zo15 PM PEAK

T-270 N/B ON-RAMP

H i

job no_sp.051. 2t o sheet { af |

made by_/1JH___date__8/z¢ /92

checked date

office  Cofumbus
project__ L~ Z 70 w SRS

i

!

A

. < SRS .
i
r .
By
i
y
]
)
/’J
¢
D
Db
;i'




1985 HCM: BASIC FREEWAY GSEGMENT

>‘s=%=:~:<=':€>::=€=:»::z==>:=ai::i:i::‘:ﬁ:‘:::i::{:»}:%:-&:=%=>2=%:ﬁ:'a:~=>:=>:=>:=:~:cai:>:¢=€<>::>i<=i:>::h‘:=:»'3i::if=-!:'«::>:t>i==i¢='=w:=&2::&:*:;:*2:%:2:=&=ﬁ:>:=b:=:\‘.=:i::n::=ir>1=

FACILITY SECTION..... I-270 ¥/B bet. SK 161 & SR 8
ANALYST .. i v v e LYDEN

TIME OF ANALYSIS..... 2015 PM DESIGHN

DATE OF ANALYSIS..... 07-21-19282

OTHER INFORMATION.... FILE A:\ACCESSPM\7ONB1613

ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES.. ... v 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES .......... P e 0

PERCENTAGE OF RECREATIONAL VEEICLES.. O

DESIGN SPEED (MPH)....... e e £0

PEAK HOUR FACTOR. ... . i it e v v ennan .9

DRIVER POPULATION FACTOR..... . viuva.s 1 (WEEKDAY/COMMUTER)
LANE WIDTH (FT) ..oy 12

OBSTRUCTIONS . i ittt v s i e v e nns NO SIDES

DISTANCE (FT) FROM ‘ROADWAY EDGE...... &

CORRECTION FACTORS

QPERATIONAL ANALYZSIS RESULTS

PP o HE R AR R e

NO. OF LANES........ 4
INPUT VOLUME........ 6140
V/C RATIO. v v vt v s .86
LEVEL OF SERVICE.... E
SPEED {(mphl......... 41

DENSITY (pecpmpl).... 43 H7T=9
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Nk dt st o st ol se o ale e ol st Mo e neootouoslrodeoofr v nooude e o osroslrosrodrose ol ool o uleode ot obrofr sl oo se odooft o ofrodroe oo Mookt WMo drook o ok

FACILITY SECTION..... I-270 §/B bet,
ANALYST . ..o v v i v e v v e LYDEN

TIME OF ANALYSIS..... 2015 DESIGN
DATE OF ANALYSIS..... 7-21-G2

S8R 161 & SR 3

OTHER INFORMATION.... FILE A:\ACCESSAM\T7O0SBI613

A} ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. ... v v e iinr v
PERCENTAGE OF BUSES ...t rnnsnnn

PEAF HOUR FACTOR. . ... .,
DRIVER POPULATION FACTOR.....vvuuunnn
LANE WIDTH (BT) .. it vrienarinenns
OBETRUCTICN S . L i i v i r s s v s s e s e s as
DISTANCE (¥FT) FROM ROADWAY EDGE......

C) OPERATIONAL ANALYSIS RESULTS

S0t ool o sttt oioomronDorodrodeo oot oot moodr ool

NO., OF LANES........ 4
INPUT VOLUME........ 612
V/C RATIO........... .86
LEVEL OF SERVICE.... E

SPEED (mph). ... ... 41
DENSITY (pcpmpl).... 43 H=2==D

D-40

1 (WEEKDAY/COMMUTER)
12
NO SIDES
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C) RAMP AMNALYSIS REEBULTE

TRUCE PRESENCE IN LANE 1: 66 % 0OF FREEWAY TRUCES

RAMP ANALVZED ALONE USING FIGURE I.5- 1

e <D
2

CEEES
VEPH 541 876 1755
ET 1.7 1.7 1.7
Fhv 0.97% 0.9%8 0.33
PHY 0.20 0.80 G.30
PCPE 734 8983 1870

CHECHEPOINT VOLUME LOE
ER I EE

Y Hrods o sk Nk

FREEWAY : 23563 D
MERCE: ZTLT B
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o) v+ 1w

LEVEL TERRAEIN
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SEGMENT

FACILITY SECTION..... C/D &/B bhet, CROSSROAD & SR 161
ANALYST....... ... ..., LVYDEN

TIME CF ANALYSIS..... 2015 AM DESIGN

DATE QOF ANALYSIZ..... 10-7-32

OTHER INFORMATION.... FILE A: \ACCESSAM\CDSBCRSL

A} ADJUSTMENT TACTORS

PERCENTACGE OF TRUCHS. . ... oo 2 (TYPICAL - 200 #/HD)
PERCENTAGE OF ZBUSES ... v ivvnnsas O

PERCENTAGE OF RECREATIONAL VEXEICLES,., ¢

DESIGN ZPEED (MPE) ... .. ittt inn., BD

PEAE HOUR FACICR. ... h i v i iier s .8

DRIVER POPULATION FACTOR............. 1 (WEEKDAV/COMMUTER)
LANE WIDTH (FT ). it enaa.. 12
OBSTRUCTIORE ... ... v v v v v vw... NC SIDES

DISTANCE (FT) FROM ROARDWAY ZDCZ...... &

(@]
O
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FACILITY LOCATION.... I-270 §/3 ON RAMP & MORZE
ANALYST . . v iv v oev . LYDEN
TIME OF ANALVYSIS,..... 2015 AM DESIGN
DATE OF ANALYSIS..... 10-7-82
OTHER INFORMATION.... FILE A:\ACCESSAM\7OSBONMS
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3 CN
DISTANCE NLA. NLJA, NJA, N.A.
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ex)

HOM:

RAMP ANALYS

FACILITY

LOCATION. ...
ENALYST L oo v s
TIME OF ANALYSIS..... 201

OFF RAMP T

D

CROSSROAD

1z}
0
4
%)
“-—-l

DATE OF ANALYSIS.....
OTHER INFORMATION....

[ Rip 24

DPERCENTAGE OF TRUCHES. . v 2 {(Typical -
DEAT HOUR FACTCOR. ... e =
EIEHWAY DESIGN SPERED {(mPhl}.. o vevn &0
{BUSES AND RV'S ARE CONSIDERED AS TRUCKES)

(1) RIGET-HAND RAMP,
(2) ONE LANE RAMZ,
ANALYSIS DOWNSTIRE
RAMP RAMP
VOLUME N.A, 3756 £80 1199
% TRUCKS N.A. 2 2 2
RAMP TYPE NLA. N.A. QrF oN
DISTANCE N.A. N.A. N.A. 1575
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1985 HCM:RAMP ANALYSIS PAGE 1

EREEEEEEEEEL LS DI'-***Kh*********ﬂ’*R************&*%*Kh*&*******&-*k’%k‘-*

FACILITY LOCATION.... C/D S/B ON AT NEW CROSSOVER
ANALYST...... «... LYDEN

TIME OF ANALYSIS ..... 2015 AM DESIGN

DATE OF ANALYSIS..... 12-22-92

OTHER INFORMATION.... FILE A:\ACCESSAM\CD3SBONCR

A) ADJUSTMENT FACTORS

m.—_.....-.............._—__.-......_-......—mmu-_..-m-n---.-._...n____..uu-_..n_—-.—.mm—_mmn_—_w.—_-—m....__u—..»-.—

PERCENTAGE OF TRUCKS..v s vvvornnn. .... 2 (Typical - 200 #/HP)
PEAK HOUR FACTOR....... e .9
HIGHWAY DESIGN SPEED (MPR)......... .. 80

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

._'-.um_.-m-....-.——-..-..--....-m..__.....w...—_......——.....-u......._....._......—......ua-..._m—-—_._..»u—-_._..-n—.._—__.wmu-.__m.__

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
RN R RARKEE A AR KRR R R R R R LR
(1} RIGHT-HAND RAMP.

{(2) ONE LANE RAMP.

UPSTREAM ' ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

e s s K o e T Bk K E R ok s e R R R W Sk ke Sk R e R
VOLUME 480 3756 1199 N.A.
% TRUCKS 2 2 2 N.A.
RAMP TYPE OFF N.A. ON N.A.
DISTANCE 1575 N.A. N.&. N.A



1985 HCM:RAMP ANALYSIS - PAGE 2

C) RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 49 % OF FREEWAY TRUCKS

_RAMP ANALYZED WITH UPSTREAM RAMP USING FIGURE I.5- 6

Vi Vr vE
VPH 643 11e9% 3276
ET 1.7 1.7 1.7
Fhnv 0.87 Q.99 0.29
PHF 0.90 0.90 0.90
PCPH 137 1346 3677

CHECXPOINT VOLUME L0s

PP T EE - EE
FREEWAY : 5023 D S}W;n:r&\
MERGE : 2083 Fo(sssw n=NT e

IDENTIFYING INFORMATION

FACILITY LOCATION.... C/D S/B ON AT NEW CROSSOVER
TIME AND DATE........ 2015 AM DESIGN ; 12-22-82
OTHER INFORMATION.... FILE A:\ACCESSAM\CDSBONCR

D-60A
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made by ST™AL_ date 12NN
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ms consultants, inc.

engineers, architects, planners

}ob no

made by
checked

office

project




job nolOr&en Tissheet ) :
made by S 1Al date L O-1O"H 2

| ms consultants, inc.

§ engineers, architects, planners

date

checked

office

\

project\‘*\mh&? AR Y




}'ob no

sheet & e

made by L v\ date_'D (-

checked

date

office

project
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1985 HCM: BASIC FREEWAY SEGMENT

=-‘.==‘.<==':=E=>:=>‘.=:E:2::&::»::-*:::-::>:=>‘.=>‘.==-:=>';>:=>:==2::E:*a'.::».’::i:i::i:%::%:>::>~:=:-:::i:%:x:i:i:ﬁ::i:%:ﬁ:ﬁ:i:*:i:%::E:%:x:b}:>'.:bi:%:‘&:ﬂs:é::&:ﬁ:**a‘:%::ﬂ:&::‘::

FACIZLITY SECTION..... I-270 S/B bet. I-670 & CROSSROAD
ANALYST. .. iv i et v e n v LYDEN

TIME OF ANALYSIS..... 2015 AM DESIGN

DATE OF ANALYSIS..... 8-6-92

OTHER INFORMATION.... FILE A:\ACCESSAMATOEBEYCR

ADJUSTMENT FACTORS

PERCENTAGE OF TRUCHES. ... v 2 {(TYPICAL - 200 #/HP)
PERCENTAGE QF BUSES ...t 0

PERCENTAGE OF RECREATIONAL VEHICLES.. O

DESICGN SPEED (MPH) ... v verecnarananans 80

PEAE HQUR FACTOR...... e e .9

DRIVER POPULATION PACTOR......v.uu.. 1 (WEEKDAY/COMMUTER)
LANE WIDTH (FT) ... vvrsvacanannon 2

OBSTRUCTIONS . . i i vt i vt st s s ann s aas NO SIDES

DISTANCE (FT) FROM ROADWAY EDGE...... &

CORRECTION FACTORS

OPERATIONAL ANALYSIS RESULTS

EE R R E R R E R EE R R TR EE A R

NO, OF LANES........ 5
INPUT VOLUME........ 7717
V/C RATIO. .......... .87
LEVEL OF SERVICE.... E
SPEED (mph)...ivvenn 41
DENSITY (pepmpl).... 44



| ms consultants, inc.

engineers, architects, planners

job no 1o s nassheet
made by T\ date_{So-l - Rt

checked date

office

' projecATIRSE T SVELRER,

BONAL h =R

VA




i job no sheet ‘?_./ e

A ) " made by date
ms consultants, inc.
| engineers, architects, planners checked date
‘ office
project

Moo dwis o] jseee 22 198 = PAe =1 (170> Z2Los§
EENE ST — | fyeas P88 2 Sy = L e By D




FACILITY LOCATION.... I-870 W/3 70 &/B I-270 ON RAMP
ANALYST. . .vevvvvse.. LYDEXN

TIME OF ANALYSIS..... 2015 AM PEAF

DATE OF ANALVESIE..... 10-1~52

OTHER INFORMATION.... FILE A:\MSCDRD\SIWIEBTO

DERCENTAGE OF TRUCKES. ... .t vvivuvan.. 2 (Typical - 200 #¥/EP)
PEAY HOUR FACTOR. . ity o9
HIGHWAY DESIGN SPEED {mph)..... ..., €O
(RUSES AND XV'S ARE CONSIDERED AS TRUCLES)
LEVEL TERRAIN
D) INPUT INFORMATI

,\ﬁﬁ
) 13 R
—

=
T
N
=
L3

%
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e
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O by

,I
i
e
=g
e
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PAGE 2

B2 o4 e oMgoaroaioahoanoal ko

RAMP ANALYZED WITH DOWNSTREAM ZAMP USING FIGURE I.5~ 10

: WARINING! IN USING

I T R
Wormal rznge for Dd is 1B

N wm AAE

Ve a7 375 4738
I 1.7 i1 1.7
Fhv .87 0.5% 0.8%
PHE 0.80 0.80 0.80
PCRH B79 423 5319

USING APPRONIMATION METHOD

VE

VPH 730 375
ET 1.7 .7
Fov 0.87 c.e%
o= 0.80 0.390
PCPHE 859 421

D-64A



1885 HCM:RAMP ANALYEIS

Mmoo el R kR ok R sk R kR doR B R R R RR

PAGE 1

ER SRS

FACILITY LOCATION.... US 62 W/B OFF RAMP TO I-270 S/B

ANALYST . ..o ov v v MIH
TIME OF ANALYSIS..... 2015 AM PEAX
DATE OF ANALYSIS..... 07-24-1992

OTHER INFCRMATION,... FILE A:\MSCDRD\62WBSBYO

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES. ... v v 2 {Typical - 200 #/HP)
PEAK HOUR FACTOR. ., ... v evu v aavnnsan ]
HIGHWAY DESIGN SPEED (mph)......ccv. 80

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B) INPUT INFORMATION

NO. OF LANES ON FREEWAY : 2 {(per direction)

ANALYSIS RAMP CHARACTERISTICS:
RS F EE LR AL EEEEREEEREEE R R R
{1) RIGHT-HAND RAMP.

{2) ONE LANE RAMP.

UPSTREAM ANALYEIS DOWNSTREAM
RAMP FREEWAY RAMP RAMP
oK B d R R R ok sk ST
VOLUME S44 2117 375 N.A.
% TRUCES 2 2 2 N.A.
RAMP TYPE oFF N.A. OFF N.A.
DISTANCE 1622 N.A. N.A. N.A.

D-65



1985 HCM:RAMP ANALYSIS PAGE 2

C) RAMP ANALYSIS RESULTS

TRUCK PRESENCE IN LANE 1: 66 % OF FREEWAY TRUCES

RAMP ANALYZED WITH UPSTREAM RAMP USING FIGURE I.5-~ 2

Vi vr VE

e e 5 s SEEEL
VPH 872 375 1773
ET 1.7 1.7 1.7
Fhv 0.29 0.99 0.98
PHF 0.20 0.90 0.90
PCPH 1091 421 12¢0

CHECKPOINT VOLUME LosS
BCOMr WL MO oMU oMe s e o WO M e oMo o
CPREEWAY: 1980 B
DIVERGE: 1081 C

IDENTIFPYING INFORMATION

FACILITY LOCATION.... US 62 W/B OFF RAMP TO I-270 S/B
TIME AND DATE........ 20185 AM PEAK ; 07-24-1992
OTHER INFORMATION.... FILE A:\MSCDRD\62WBSRER70
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RAMP

1-870 QOFF

E/B

TO

D\NT7OSBEBGY

o
g

FILE A:\MSCD

A)

00 #/2P)

"
Z

S2R

SICN

DE

HWAY

G

g)

RUC:

4

taxi

NPUZ

-
i
<

3)

)

irection

CiX

{per

~i

RAMP |

ANE

-
L 1

TS
-

ANALYS

408

03]

[

-

C

~f

O

Or

oy
=

TRUCE

P

i

mf

ey

N.A.

o

N.A,

N.A.

AL
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*980 HCV'RAMP ANALYSIS PAGE 1

HOBCA O B e K o e el ol o e s b s e e sl e e R S RS LN
FACILITY LOCATION.... I-270 K/B TO W/B I-870 ON RAMP
ANALYST....... s MIE

TIME CF ANALYESIS..... 2015 AM PEAK

DATE OF ANALYSIS..... 07-24-1992

OTHER INFORMATION.... FILE A:;\MSCDRD\70ONBWB6&2

ADJUSTMENT FACTORS

PERCENTAGE CF TRUCIHS. e e e . 2 (Typical - 200 #/EP)
PEAX HOUR FACTOR..................... .9

HIGHWAY DESIGN SPEED {(mph)........... 60

(BUSES AND RV'S ARE CONSIDERED AS TRUCEKES)

ANALYSIS RAMP CHARACTER

as'~,>>~\.,.-:~>.»>>/~>>r>.v1:‘_.:::5_:

(1) ADDITION OF LANE AT ON-RAMP.

e
){D
%Fi
Q2
W

UPSTREAM ANALYSIS DOWNSTREAM

RAMP WRWEWA“ RANMP RAMP

L R I U 4 S P 1 R s
VOLUME N.A. 372 N.A.
% TRUCKS N.A, 2 2 N,A.
RAMP TYPE N.A, N.A, ON N.A.
DISTANCE N.A NLA, N.A. N.A.

RAMP ANALYSIS RESULTS

The merge criteria are applied
the ON-RAMP flow rate as the ¢

FLOW RATE
LOs

18 »ecph

LI |

£
A

D-67
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1985 HCM: BASIC FREEWAY SEGMENT

R R R R R AR R R R EREE R RS R

FACILITY SECTION..... I-670 W/B WEST OF I-270
ANALYST. ... v vu v v hs LYDEN

TIME OF ANALYSIS..... 2015 AM DESIGN

DATE OF ANALYSIS..... G8-06-1992

OTHER INFORMATION.... FILE A:\ACCESSAM\GTWBW270

A) ADJUSTMENT FACTORS

T T A TR TR RS W R, VL A i e o s T T e Rt i e e e o i it Wt (. R P R A R Rl Ak Rih bt i ks . e S RS T PR B Wik ol Wi Sk e rrems v St A Ao S St i e

PERCENTAGE OF TRUCKES....... . v ves s 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES ... v ivnenrnnonn O

PERCENTAGE OF RECREATIONAL VEHICLES.. 0

DESIGN SPEED (MPH) . ...ttt nennnns &0

PEAK HOUR FACTOR. ...t vnnn v iannnss .9

DRIVER POPULATION FACTOR. ..t ennns 1 (WREEDAY/COMMUTER)
LANE WIDTH (FT) .ttt 2

OBETRUCTIONS ., . it i sttt e v e e NO SIDES

DISTANCE (FT) FROM ROADWAY EDGE,...., &

B) CORRECTION FACTORS

TERRAIN TYPEH T B R HV W D
LEVEL 1.7 1.5 1.6 0.98 1.00 1.00

C} OPERATICNAL ANALYSIS RESULTS

HOd: M NMoomoo%itostodn todnodnosirodoofronooofeodloolr oo Mot doome oo

NO. OF LARES........ 5
INPUT VOLUME..,...... 4984
V/C RATIO........... .56
LEVEL OF SERVICE.... C
SPEED {mph)..o.ovevan. 49

DENSITY (pcpmpl).... 22



1985 HCM: BASIC FREEWAY SEGMENT

e o ok sl Mo we s Szl W ot o st ol v dr ool sl ool sr ol s srosdeoslr e o oo up ool sooue oot ot N0k drodeol sk o mooNe e ol ookone o ofe orodtoeoR sk oW
PACILITY SECTICON..... I-670 E/B WEST OF I-270
ANALYST.....ovivevans LYDEN
TIME OF ANALYSIS..... 2015 PM DESIGN
DATE OF ANALYSIS..... 08-06-1982

OTHER INFORMATION.... FILE A:\ACCESSPM\GTEBW270

A} ADJUSTMENT FACTORS

ALt Ly §n LR e A WA M. WA Line L RS R el A RS SRS AL i LA S P e S e S e S L e o Rt B s e e s e o e e s i Bt e i e e e et e o G e (e o i

PERCENTAGE OF TRUCES..... v 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES . ...y O

PERCENTAGE OF RECREATIONAL VEHICLES., O

DESIGN SPEED (MPH} .....oiv i iiinaas 50

PEAK HOUR PACTOR. .. v v cn i v it nnn s .9

DRIVER POPULATION PACTOR....... v .0ca.. 1 (WEEEDAY/COMMUTER)
LANE WIDTH {(Fr) .. i it it 12

OBSTRUCTIONS. ....... .. I I I NC SIDES

DISTANCE (FT) FROM ROADWAY EDGE...... 5]

B) CCORRECTION FACTORS

TERRAIN TYPE T B R HV W pel
LEVEL 1.7 1.5 1.8 0.88 1.00 1.0¢0

C} CPERATICNAL ANALVYSIS RESULTS

LR R R R R R R R

NO. OF LANES........ 4
INPUT VOLUME........ 52653
V/C RATIO. . vuvnnr.n. 74
LEVEL OF SERVICE.... D
SPEED (mph)....u.... 45

DENSITY (wcpmpl).... 38
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1985 HCM:RAMP ANALYSIS ' PAGE 1

:.a;:-:::;n;:s:>;-.>::a{a>::>:::z:>::>‘.::=.::‘::s::-::::.::—::a‘w:u:::fs=-i==i:>‘.=:é<>:<:i:>::>‘.:=‘::>:=:E:>'.<>‘.~'=‘:-'>‘.=>:=>:=>‘.:'»1=:~:=$>':=>'s>:c>!:>:i>}:>!'-=£:>:=>:tﬂ=:i=>lc>z==€=::<>:<=i:=é:$

FACILITY LOCATION.... I-270 S/B ON RAMP & I-670

ANALYST ., o v v evvsn v nos MJH
TIME OF ANALYSIS..... 2015 AM PEAK
DATE OF ANALYSIS..... 07-24-1992

OTHER INFORMATION.... FILE A:\MSCDRD\70SBONEY

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES. ... v . 2 {(Typical - 200 #/HP)}
PEAX HOUR FACTOR. .. ..o en v avarases .9
HIGHWAY DESIGN SPEED (mph)........ ... BO

(BUSES AND RV'S ARE CONSIDERED AS TRUCKS)
LEVEL TERRAIN

B} INPUT IKFORMATION

NO. OF LANES ON FREEWAY : 3 (per direction)

ANALYSIS RAMP CHARACTERISTICS:
>:=>:=>‘.=>::>.‘:o%:=%:>‘.:>i=%:':'.:}!::-::>i:>'.=:é=%rbizﬁzﬂz*&:::-::stvkﬂw‘.:‘»::’-&:
(1) RIGHT~HAND RAMP.

(2) TWO LANE RAMP.

UPSTREAM ANALYSIS DOWNSTREAM

RAMP FREEWAY RAMP RAMP

oo ks e R e LS do s R R K BEEEAERFRE
VOLUME N.A 4706 281 N.A.
% TRUCKS N.A. 2 2 N.A.
RAMP TYPE N.A N.A. ON N.&.
DISTANCE N.A N.A, N.A. N.A.

D~73



1985 HCM:RAMP ANALYSIS

sk g o N R N0 N M MM

PAGE 2

TRUCK PRESENCE IN LANE 1: 88 % OF FREEWAY TRUCKS

RESULTS USING FIGURE I.5- 11

WARNING! IN USING THIS NOMOGRAPH:
Normal range for Vi is 600 to 3000 vph
Normal range for Vr is 1100 to 3000 vph

ITEM VPH Fhv PCPH

P P ] P P e R

Vi 431 0.85 521

V{i+A) 1710 0.87 1959

Va 1279 0.9¢ 1435

Vb 0 0.9% 0

Vf\\ 4708 0.99 5282

vml = 1956 pcph (LOS = E)

Vvm2 = 1959 peph (LOS = E)

Vf(After merge) = 6717 pcph (LOS = F)

FIRST RAMP RESULTS USING APPROXIMATION METHOD (NCTE 3)

SECOND RAMP RESULTS USING APPROXIMATION METHOD {NOTE 3)

ITEM VPH Fhv  PCPH

V1 g47  0.95 951

V(i+A) 1388 0.97 1533

Va 491 0.99 551

Vb 491  0.99 551

VE 4706  0.99 5282

yml = 1842 pceph (LOS = 7y o1(V) +\, = €5¢ tos B
ymz = 2081 peph (LOS = F) V4 og((od) Vi, +V, = /604 €05 D
VE(After merge) = 6384 pcph (LOS = F)

IDENTIFYING INFORMATION
FACILITY LOCATION.... I-270 S/B ON RAMP & I-8£7C
TIME AND DATE........ 2015 AM PEAEK ; 07-24-19S82

OTHER INFORMATION....

PILE A:\MSCDRD\70SBON67

D-~T73A



1985 HCM: BASIC FREEWAY SEGMENT

J-:».a.:»>45:1>‘>'>'>':»'>"z'>:h‘>'>fh:-.b-b-h:s:-,.\q;».—.ﬁ.-:,:~>\>>q':»>-.->.:-:-.».:3>;>.&x:—:-:»:—:—:-::ﬁ:s‘s%:p‘,::{::a:

A)

C)

FACILITY SECTION..... I-270 S/B bet. SR 317 & I-870/US 62
ANALYST . v v e varnans LYDEN

TIME OF ANALYSIS..... 2015 AM DESICN

DATE OF ANALYSIS..... B-6-92

OTHER INFORMATION.... FILE A:\ACCESSAM\70SB1i767

ADJUSTMENT FACTORS

PERCENTAGE OF TRUCES ... v v evnenn 2 (TYPICAL - 200 #/HP)
PERCENTAGE OF BUSES ... anonrvsvns 0

DERCENTAGE OF RECREATIONAL VEHICLES.. ©

DESIGN SPEED (MPH)} ... vv v vvenovnaans 60

PEAK HOUR FACTOR. ... v ev e vencnonrs .9

DRIVER POPULATION FACTOR.....vrseeun 1  {WEEKDAY/COMMUTER)
LANE WIDTHE (FT)..... e s e 12

OBSTRUCTIONS . . i vt e s e NO SIDES

DISTANCE (FT) FROM ROADWAY EDGE...... &

CORRECTION FACTORS

TERRAIN TYPE T ke R AY W .

OP RATIONAL ANALYSI3 RESULTS

Ei =4 :::v::f¢>.:v>,>a:~,:~>:-a,>:p«>:~.—=5:~~«>::

NO. QF LANES........ 4
INPUT VOLUME........ 5687
V/C RATIO v oo v v v e v .8
LEVEL OF SERVICE.... D
SPEED {(mDh) .o venaen 44
DENSITY (pcpmpl).... 37



3

-t
oy

Southbound

Northbhound

bound

West

R

=4

[
!
H
H

Lok

i

(&)

i

w o
wi -
) O o
CF v

% e
Cl

-8

Vo e

Lanes
Lane Wi
J3d

T
i

rO

Volumnes
Eax]

No.
e
=

o
r~
w
<4
Wy = ¥ Cr i O
o -
ha
i
42 42 442 t &
s B 7, A S S S () S S S 4 F
Y4 Ky G 42 Y WOy Ty o
(RIS B LI SIS ETS IR BN o
PR EY G N R B o e e i 8 O
n Wi 4
[ Ui W
O £ fil a0
i e ) [ER IR & S
ML o e g iiis AP e foT b meemm SR R by T A mimey TR amae St
[t
g
[}
o
(@]
—t
G
3
a3}
i
)]
S
ol F S W0
10 .
[
L
I ] Fodiee? o8 [ I TSR]
€ .
£l (O]
O
o
42
3]
3
i
A - [i'd
£t 44 + 44 44 (]
IO IE S BRI W R B ) S R o < £
O Y%s S0 g % 8 A Y Oy o
[(EJ S TR T I I B S I A
TR A R v oA A PR B SR A VIR (AN S SRR o
) [IFIE I 24
i) a1 o@
S 24} M e @0
M, i1 4 P T &) S

a
i

8]
e
[

Ty

Summa

crmance

Pers

Mymis

[y

o)

it

s

wj

5

w

=gt

~
ol

=it
[
W)

j5g3
11

C.85

1098

B
-

]

¥l

a4
o

583
()}

O]
3

€
o
«©r
4

w1

1]

<

S]

3683

W
=
)
)

4]

(o]
)

w

)

=gt

£~

™

O

~qt
L))

874

43}

(]
«“)

o
peY
vi

707

15

D~75



GNALIZED

-
ST

L=

ROAD A

P

Lo

15

MSLRDAL

N v

(X3

vy

1
f
2o
3 1
3
0] i
0 i
S B
+ i
O 1
43} |
3 1
1
§
1
o |
[ |
]
Q 1
2 H
g3 B
44 1
1
QO {
i 1
[ I
H
i
{
eI
.Q _
£
5] H
[ I
LB
42 |
3]
4 |
= {
i M

w O
b U
SR

vl

w O
o .
X ™
vi v

o O
oo
o O

¥
(O]
[ T
Wy &

i

o O
=3 -
[C )
o1 et

O

(&)

oG

3

[

-

kel

Y
Rope

Mo T
RS

comon

Phese

G
o}
+d

18]
o

i

41 32
Bt
£t ue b
SE e

[ IR JIE T S {7 BT ST |

A

i}
93]

[y i

1 0}

EAR S

=0A

>y

oW/ AR5

L
Sl

¥

103

i @

S

4 0
)

B O

B

3

[G D]
vy O

32
LV
o O
54
a3 Iy
g

&

0

(4}
(%]

Cd

o
[

O

L

O

=
&

)

@
)
vt
Y

3
(e
Ly

i
Fel

o4

i

i
£y

O

&
«y
(3]

i

M

.

4t

19}
£}

@]
o

[&]

(€9

ol

£y
[
i©
]

£}

b))
Fu

o]

[0
uy

]

W

1

W
o

(&

o

(o
(8}

e}
fat

1]
(S
1}
v

&

[¢3]
w1
£]

-4

i

D-75A



{3
1
4

=

L

i

o

o

i
3
Q |
S t
S5 B
4+ |
s
8] ]
U 1
[N
i
{
|
oo
] b
w3
Q i
iel 1
Kl
ER [
52
O H
b i
w101
i
t
!
o
.a {
b
3 f
[8) t
JrE
42 ]
6]
QO !
z !
[ I |
l
i

[

o

[as}
-

o

1
v

<

<1
[

<

(o]
[t ]

O

o
i

£
-

o oo
@ -

4
[

i

¥ £
p1 1

(84

o

“
mﬂ
O 48] 1
i o ey
J e e ey s e e e s
i
LR
@
it
(5]
i
IO IR
4
o
-
i
< i
i %
O
8]
i
.u.u
o}
%
el
A
& 44
O b Dol g4 3 @
O Yt S e b L
@ @
IS I A AR
6]
1}
M m
iy i =

42
RIS IS ¢ I

Uy Ry B0 W

@ Lt ¢
95 B I et e ]

€3 U

<l
[}
=4
%% W
i
PR
K .‘.ﬂ
[&: M #7]
-t erd
oo
]
[}
oy gl e

el E W

L)}
)

<4
ol

«

32 44

AN

E %)

ad ok

gl Ny
&
4

£y

O NG

'

&

ow,/A-X

o

=]
o
ne

e

ow/ A

~

&Ll
Los

7
.

W0
i

(e
e

%

]

aEe CCmd

T

Secs

Qrmer

agl

Do F

£
i

<% {3

[9}]

O el
S
o W

ft,

10

3 |y

ooy

30

M

(&)

=
A

[}
=it

O

(3

o

v i
e

=

a3}
(2]
Lt
i

[

98]
ix]

2} 8

>
Ny

nif £h
oy o=

O O

[IgJRte]
)y ~p
...wJ nf...—
f

0

<«

(o

]

i

2]
[
i

1

h

(=N

&3

10
o

Oy 1y

oot W)
ot

= W vt

[S I Rl
o0 W WG

[ e B at
W o h
s 9 it
(o1

W M

oy 3 O
[T B B

s 8k

4

4l
£

fat}
it

gt
W
1)
oY

3

<o

i

1

%

[X6]
[

£
[~

[
L]

ot

o
[~
O
[

[

fan]
28]

(&)

(4

[

£

= D

O
-

kel

0
(e}
i
O
i

{sec/ven)
D-76

LY

on De:

-
—

1tersec

Ir



i i} ! i ur
i 3 o} o { O LA [ {7 Il
w0 i i i e
b H 1 1 K
1 v | | QO ]
Q | ot O | § i
s} [ [To B i 1 0 v il
o = I B N B G BN ; r~ 1 [ (I RS it o 1)
17 t o1 i W et 1 - . . - 1))
3 1 A 0,0 1 o I~ Es < @)
0 | Qo | I Sl T S o o 3t e |
)] w I o . | © |
O s IR O <t B B S | i <5 | ) [
113 H 1 1 WO ) ECI ooy O { O
. D e | ok RGN | w1l
e} I e OO oy 3R O oML maon it
=i H iy . ) i [ O 8]
[ Lot A I B B o } <« [t}]
) o { v ; =0 = | 16}
W ] { W) % X My O | i1
5% (s} | O | i -t | PR R Y R IO I W s I T I e R L
KA | [ ! DO =S S I I D T R T T L L o
. Kol NN St I S A 1 e HI v | S D O D W 3 N Q0 ed I )
[3] 1 i i t 44 42 [t} BT N = [ T I ot A R IS NS B B Al o |
£ £ ; €Lt 6 ST TR R = IBER:
W O i gt O H st ey et O B
P4 = ! oo i B i ey A I S A VS
P B B <X BN o A} | TRV A SRR 104
i3] 1 v 1w G et 4 O W TSI I B o T B o e T ol R o B R
-t B B ® 3 @ I G It I B AR (R RS SR AL B
7 e § -l O L0 m 431 R R IO I A B B o | L L e A
~= [r | (o § ol e 19 Il oA P10l g O0COO0QOo00 o000
ol v s O R L iry |
w3 { ] I ® = I =1
i I baosd w10
3 i o O | @ 01 %2 —
0 i R [ Wi b ¥ O O el W0 O et gL
Ka Rt BN O I G R (e O B O] W0 0e @ RO 0
k5] { vovd 1 T L L N A
[6)] H <1 (s 3 S OO0O000O00000O0
) { oF O i @ E QOO L 1 &)
= | [T [ g . 1 G ®
[ I B o 5 T [ @ 1 et [7}]
I i [ [ I S ——
B e R 1) Wl H
1 ~ OO o B - TR B s 2 o BT B S M e B S A
| [ eI i €4 oG £ M OD: § W O 1 w0y Iy B P i [T S B
Te iRt 7B B I A A i - [ = [ R SR Te B M IR SR CLIE O RO R S B9
o t v H [ I & et | [t ] £, i o
3 I [GE I S ¥ [
O H O I [T i §
L1 | [0 BN H o [ . il
44 F o O 1 v R b i oy i) O @ i
[} 1 R | Co. i ]
a | . oy O R TR I G IR s B To Js  BEToRRTe St BRNi At a) BUG LI U
53] t o O i 8] [t Ch B 1 O O v [ =i et T B et e
[ O i e i B S S G Ty U IR o B s B 79 S BT B O R o Bt L
S [T I P A A t 42 i s} Pt ot €0 1) v 01 €Y O ) 0 )
fr} 2 I 1 i i [19] (RN H
e B et e e | o £ (&) b
2y 1 i EE O
o oy | ke i [ L/ =i
16 Fom o 3 + 42 44 14 Pa ool L 4
o G U e Goarostel gl o @y e R OB O
R v et O Goure 5y O Y B O RN et T o> O
[ w4 E D> @ &t O B LE et Dot T B H BRI B S T B O V(W B S & R N S
) [ i VIS IR A I el A VRS B GR N CYUE s PO LA L SR & [ 1
~— SO0 m | 67 GOt ot o
13} s O i @t O 44
[N 2 O O e ] 4 i L s O e fi] n 1)) [13] o
Uy <L AL = I (A {1 P} % EAGE GRS S ixi 4 5 i3] -1

D-76A



HCM: SIGNALIZED INTERSECTION SUMMARY
MS Consultants

........:.................._._...........—-..-..--.-—....«-”-——-........._z._..-.uu_':......_:_........:f_._..._—wumm—uw"m”_.‘_a—u“m=_m_.—_—uu.—...—-—_.—....zz—..

Streets: (E-W) NEW CROSSRCOAD (N~5) STEZLZIER ROAD
Anzlyst: MJH File Name: SZCR0S$15.S8I1IG
Area Type: Other 7-21-92 2015 AM
Comment: FILE A:\ACCESSAM\SZCROS1S
| Eastbound | Westbound | Northbound | Southbound
| L T R | &L T R | L T R | L T R
o= momm e | == e mmes R i Aol
No. Lanes | 1 2 1 ] 2 2 A A 2 i ] 2. 2 <
Volumes | 43 429 18@| 4bz2 609 456| 188 764 558| 634 3571 49
Lane Width 112.0 12.0 12.0{12.0 12.0 12.0]12.0 12.0 12.0712.0 12.0
RTOR Vols | 0| O o 0
Signal Operations
Phase combination 1 2 3 4 | 5 g 7 8
EB Left i ® [NB Left i
Thru ® i Thru
Right * | Right *
Peds ! Peds
W2 Left # > 9B Left K #
Thra # * ! Thru # ®
Right # *® | Right #
Peds { Peds
NB Rignt # # lEB  Right #
88 Rignt {WB  Right #*
Green 58 17A 16A |Green 14A 10A 284
Yellow/A~R 5 5 5 |Yellow/A-RK 5 5 5
Lost Time 3.0 3.0 5.0 |Lost Time 3.0 2.0 3.0
Cycle Length: 120 secs Phoce combination order: #1 #2 #3 #5 #6 #7

Intersection Performance Summary

Lane QGroup: Ad3 Sat v/c g/c hpproach:
Mumts Cap Fiow Ratio Rgtio Delay LOS Delzy Log

ERB L 1683 99 0.30 c.z21 31.1 D 39.9 D
T 35864 535 0.94 ¢.15 47 .6 E
R® 15815 42 0.49 0.28 23.17 Cc

WB L 3279 71C 0,74 0.22 36.2 D 22.9 c
T 3564 1188 C.c0 0.33 22.0 C
R 1515 896 0.57 0.59 10.3 B

NB L 327% 437 $0.50 0.:3 37.5 D 37.7 D
T 3564 ge1 1.00 0.25 48 .8 E
R 1515 745 0.83 0.&¢ 21.7 c

52 L 327% 185 0.987 0.23 52.7 E 36,2 D
TR 3521 1320 C.55 0.58 19.4 C

Intersection Delay = 338.1 {sec/ven) Intersecticon LOS =D

D=-77



HCM: SIGNALIZED INTERSECTION

Streets: (E-W) NEW CROSSROAD (N—-S) STELZER ROAD
Analyst: MJH File Name: SZCROS15.HCY
Area Type: O T Y-14~92 2015 PM
Comment: FIL

| Eastbound | Westbound | Northbound | Southbound

i L T R | L T R | L T R | L T R

el Bttt Sttt il
No. Lanes | 1 2 1 ] 2 2 i 2 i ] 2 2 <
Volumes | 52 361 2311 4985 666 498) 154 25 531 604 698 %0
Lane Width [12.0 12.0 12.0/12.0 12,0 12.0112.0 12.0 12.0}12.0 12.
RTOR Vols |} off o Gl 0

Signal Operations

Phase combination 1 2 3 4 5 & 7 8
EB  Left % g INB Lef

Thrua * ! Thru ®

Right * ! Right E

Peds ; Peds
WB Left % I$®3  Left #

Thru ¥ # ] Thru * s

Right % ¥ ! Right

Peds | reds
N3 Right g |88 Right #
gm  might ‘WB  Right # *
Creen ch LBA 174 iCreen 154 104 274
vellow/A-R & 3 5 iIYellow/A-R 5 5 5
Lost Time 3.0 3.0 5.0 iLost Time 3.0 3.0 3.0
Cycle Length: 120 secs FPhase combination order: #1 #2 #3 #5 #6 #7

Tntersection Performance Summary
Lane CGroup: Adj Sat v/cC g/c Approach:
Mymts Cap Flilow rRztio rRatio Delay LoS Delsy LCS
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HeM: SICNALIZED INTERSECTION SUMMARY
o MS Consultant

Streets: {(E-W) LOOP ROAD A (N-8) BITELZER ROAD
Anglyst: MJH File Name: LRDASZI15.HCE
her 7-22-32 2015 AM

Area Type: O
Comment: FIL

( Ezstbound | Westbound [ Northbound | Southbound

I L T R | L T R | L T R | L T R

P e el i
No. Lanes | 1 1 [ 1 2 | 2 <
Volumes | 23 102 | 102 1430 | 1083 28
Lane Width [12.0 12.0} f12.0 12.0 ! 12.0
RTOR Vols | o ! 0} 0

Signal Operations
Phasze combination 1 2 3 4 5 & 7 8
EB Left INB  Left ¥ #®
Thru | Thru i
Right I Right
Peds f Peds
WB Left 188 Left
Thru ! Thru %
Right | Right
Peds i Peds
NB Right IEB  Right
SB  Right [WB Right
Green 41A |Green B H6A
Yellow/A-R 5 [Yellow/A-R B 5
Lost Time 3.0 : iLost Time 3.0 . 3.0
Cycle Length: 120 secs Phase combination order: #1 #5 #¢

Intersection Performance Iummary
Lene Group Add Sat v/c g/c Approach
Mymte Cap Flow Rati Rztio Delay LOsS Delay Lo
EB o 152 543 0,08 Q.38 15.1 c 17.6 c
R 1515 5343 0.21 0.36 17.3 C
NB I 1883 Lal 0.56 C.53 1.0 c 13.8 2
T 3564 210% 0.7%. 0.5¢ 13.4 B
=B TR 3588 1711 0.75 0.8 17.4 c 17.4 C
Intersection Delay = 15.3 (sec/veh) Intersection L.O8 = C

D-78
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HOM: SIGNALIZED INTERSECTION SUMMARY
; MS Consultants

Streets: (E-W) LOOP ROAD A (N-S} STELIZIER ROAD
Anzliyest: MJIH File Name: LRDASZ15.HCQ
Area Type: Qther 9~-14-92 2015 PM
Comment: FILE A:\ACCESSPM\LRDASZI1S

| Tzstbound | Westbound ! Northbound | Southbound

| L T R | L T R | L T R | L T R

T o v e s m e | s e — e e | e i e | i s

} 1 i I
No. Lanes | 1 1 Pl 2 | 2 <
Volumes | 28 124 L83 1170 ; 1324 21
Lane Width |12.0 12,0/} 132.0 12.0 | 12.0
RTOR Vols | O] } 01 0

-
Phase combination 1 2 4 | , 5 & 7 g
E Left * INB Left ®

Thru ! Thru

Right ! Right

Peds ! Peds
WB Left 18®  Left

Th ; Thru #

Right { Right

Teds ! Peds
X2  Right |ZB  Right
8RB Rignt IWB  Right
Green Z8E |Green 5% Gi7
Yellow/A-R 5 |Yellow/A-R 5 5
Lost Tinme 3.0 {Lost Time 3.0 3.0
Cycle Length: 120 secs Dhese combination order: #1 #5 #6€

Tntersection Performance Summary
Lene Group: Ad3 sst v/G g/c Approach

Mvmts Car Flow Ratio Retio Delzy el Delay LOS
ER L 1515 518 0.0% 0.34 20.2 c 21.5 C

R 1515 518 0.27 0.34 21.8 c
NB L 1£93 9 .58 0.61 i16.5 c iz.l 2

T 3564 2168 0.83 0.81 1.8 B

83 TR 35583 1885 0.84 0.52 2.0 c 21.0 c
Tntersection Delay = 17.0 {zec/vel) Tntersection LOE = C

D-78A



HCM: SIGNALIZED INTERSECTION SUMMARY
MS Consultants

---....-..—,.._—.._.............,...._.____..m..—_-m—-—..-—-»a-u-.....m:u-.-m..___mmm-——m__mm_._.........-..-.—...._m.........,_-__.._-....-._.....__._............—..__.._uﬁ.-......._.

Streets: (E-W) McCUTCHEON ROAD (N-S) STELZER ROAD
Anzalyst: MJH File Name: SIMCI15.HCS
Area Type: QOther 7-21-92 2015 AM
Comment: FILE A:\ACCESSAM\SIMCIS
! Eastbound | Westbound |  Northbound | Southbound
L T R | L T Rt L T R { L T R
| m=mm mmem mmmmimmmm e e Bl K
No, Lanes | 1 1 < bl 1 1] 1 2 < Il 2 <
Volumes [ 305 136 45| 55 122 3B5{ 48 168 711 255 612 236
Lane Width (12.0 12.0 |12.0 12.0 12.0[12.0 12.0 {12.0 12.0
RTCR Vols | -0 0] 0] ¢
Signal Operations
Phase combingtion 1 2 3 g | 5 & 7 8
EB Left * * i I¥B Left & &
Thru % % | Thra s
Right 0 * i Right *
Peds | Peds
WEB Left * * 128 Left * *
Thru & | Thru #
Right * ! Right # #
Peds | | Peds
NB Right |EB  Right
$B Right W Right * #
Green BA 7A 224 {Green 54 15A 384
Yellow/A-R 5 5 5 IYellow/A~R 5 5 5
Lost Tine 3.0 3.0 3.0 |Lost Time 3.0 3.0 5.0
Cycle Length: 120 secs Phase combination order: #1 #2 #3 #5 #6 #7

Intersection Performance Sumnary

Lane CGroup: Adj Sat v/c g/c Approach:
Mvmteg Cap Flow Ratio Ratio Delay LOS Delay LOS

B L 1593 226 0.85 Q.38 fg .9 E 36.3 D
TR 1715 5ig 0.359 0.30 21.7 C

WS L 1683 9G 0.28 0.26 27.5 8] 21.3 C
T 1782 356 0.38 0.20 27.1 D
R 1815 644 0.861 0.45% 18.4 Cc

N3 L 1683 299 0.33 0.38 2:.1 c 29.6 D
TR 3521 1115 0,88 0.52 30.0C D

SB L 16493 339 .71 0.54 20.1 c 16.1 C
™R 3414 1650 0.50 0.x8 14.9 B

Intersection Delay = 24.2 (sec/veh) Intersection LOS = C



HOM: SIGNALIZED INTERSECTION SUMMARY
) g Consultants

....m._,_.”_'._.....'—....w..._.,._....—'...-—_._mw—.—....___m..._._.—...___mm..—_—-._._..............____.._.........,._.._.__.m....._-____.......v..._._._.._.“......._..........-.._.-.._..__"‘....—...,..,.._.._.....—...—

Streets: {(E-W) McCUTCHEON ROAD (N-3) STELZIER ROAD
Ansliyst: MJIH - File Name: SIMC15.HCS
Area Type: Other $-14~92 2015 PM
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! Ezstbound | Westbound |  Northbound | Southbound
L T R | L T R | % T R | L T R
| mmm mmmm mmme | mmmm mmmm mmm[mmme mmms oo [ e T
No. Lanes | 1 1 < Pl 1 i ] Z 2 < Pl 2 <
Volunmes | 249 111 37| 67 150 291] 59 628 58| 311 748 289
Lane Width |12.0 12.0 112.06 12.0 12.0(12.9 i2.0 j12.0 12.0
RTOR Vols | o} Ol 0 0
Signsl Operations
Phase combination 1 2 3 4 | g 7 8
EB  Left * ® # INB  Left # #
Thru # * | ekt #
Right * * 5 Right ®
Peds | Peds
W3 Left ise Left g ¥ g
Thru * ! Thru
Right * ! Right # i
Peds { Peds
NBE Right |ER  Right
S2  Right IWB  Right # #
Green 54 SA 234 {Green 5A 12A 374
Vallow/A-R 5 5 5 |Yellow/A~R 8 & 5
Lost Tinme 3.0 3.0 3.0 iLost Time 3.0 3.0 3.0
Cycle Length: 1Z0 secs snzee combination order: #1 #2 #3 #5 #€ #7
Intersection Performance SUmMmary
Lane CGroup Adj Sat v/C 1/ C Approzch:
Mvmits Cap Flow Ratio Ratio Delay LOS Delay LOB
EB i 1683 240 0.70 0.38 29.8 5 26.2 D
R 1715 543 0.30 0.32 20.1 c
[03= L 1653 33 0.28 0.27 27.0 ) 21.8 c
T 1782 371 0.45 .21 27.3 D
R 1815 619 0.52 0,41 i7.8 c
NB L IBS3 39 0.42 0.38 22.3 c 23.9 C
TR 3521 1144 G.70 0.32 24,0 C
SR L 16593 . 256 0.8% c.&2 8.0 D 22.7 G
TR 3414 1883 0.7% .7 18.4 c
Intergection Delay = 23.3 {(sec/veh) intersection LOS = C

D=-79A



3CM: SIGNALIZED INTERSECTION SUMMARY
MS Consultants

Streets: (E~-W) AGLER ROAD (N-S) STELZIER ROAD
Ansiyst: MJH File Name: SZAGL15.S8IG
Area Type: Other 7-21-92 2015 AM
comment: FILE A:\ACCESSAM\SZIAGLIS
! Fastbound | Westbound | Northbound | Southbound
| L T R | L T R | L T R | L T R
| mmmm | == e s Rt | mmre o —me
No. Lanes | 1 1 < b1 i< | 1 2 < [ 1 2 <
Volumes | 81 194 145] 108 305 94| 143 679 123] 72 528 61
Lene Width |[12.0 12.0 j12.0 12.0 ti12.0 12.0 }12.0 12.0
RTOR Volis | o 0} 0] o
, Signal Operztsons
Phase combination 1 2 K] 4 | 5 & 7 8
EB Left ® # |INB Left *
Thru # ! Thru *
Right # | Right
Peds ! Peds
W3 Left * * feB  Left o i
Thru G | Thru #
Right # i Right K
Peds ! Peds
NB Right |EB  Right
B Right iWB Right ,
Green 74 20A |Green 8A 454
Vvellow/A~-R 5 5 : {Yellow/A-R 5 5
Lost Time 3.0 3.0 |Lost Time 3.0 3.0
Cycle Length: 120 secs bhase combination order: #i #2 #5 #0€
intersection Performance Summeary
Lane Group: Adj Sat v/c g/e Approach:
Mvmts Cap Flow Ratio Ratio Delay 0os belay LOos
EB L 1693 127 G.59 0.45 17.8 C 21.6 C
: TR 1667 583 0.5b 0.35 22.6 C
WB L 1883 127 0.39 0.45 17.7 C 23.3 C
TR 1721 602 0.74 .3 24.8 C
NBE L 1633 141 0.48 ¢.50 17.0 cC 20.0 C
TR 3484 1365 0.69 0.59 20.5 C
88 L 1683 141 0.33 0.50 14.2 B 17.7 c
TR 2511 137% G.B0 0.5¢9 i8. Cc
Intersection Delay = 20.3 (sec/veh) Iantersection LOS = C



Streets: | ) STHLIZIER ROAD
N

-S B
Analyst: MJIE File Name: SCAGL1B.HCS
Area Type: Other g-14-92 2015 PM
Comment: FILE A:\ACCESSPM\SIACLIS
! Fastbound | Westbound | Northbound | Southbound
[ L T R | L T R | L T R | L T R
[TV S epupep—— PSSP St S b T
No. Lanes { 1 1 < ; 1 1 < i 1 2 < § 1 2 <
Volumes | 74 237 11g9| 88 249 77| 178 585 151] 88 645 75
Lane Width |12.0 12.0 j12.0 12.0 j12.0 12.0 . it2.0 12.0
RTOR Vols | o 0l 0] 0
ztiong
I
B Left INB  Left #
Thru g | Thru
Right i Right #
Peds E Peds
Wn  Left * # 1SB  Lelt #
Thry ® } Thru #
Right ! Right #*
Teds ! Peds
B Right 'ER Right
S8 Right ‘W2 Right
Green 83 41A IGresn 10A 41A
Yellow/A-R 5 5 ivellow/A-R 5 5
Lost Tinme 2.0 z.0 : iLost Time 3.0 3.0
cycle Length: 120 secs Phase combination order: #1I #2 #35 #6
intersection Performance Summary
Lane Croup: Adj3 Sat vic Fl Approsch:
Mvmts Cap Flow rRatl Ratio Delay LCS Delay o8&
ED L 1683 141 0.24 0.417 14.8 J= 21.0 C
TR 1894 607 0.55 0.38 22.3 c
1= L LES3 141 0.30 0.47 i5.5 C 2C.0 C
TR 1718 816 0.5% 0.36 21.2 c
K3 o 1693 €8 0.71 0.48 27.1 D 22.8 C
TR 3432 12357 0.87 0.38 21.8 c
3B o 1888 165 0.38 0.48 15,2 C 21,1 c
TR 3811 1258 .67 0.36 21.8 C
Intersection Delay = 21.5 {sec/veh) tntersection LOS = C

D-80A



peM: STIGNALIZED INTERSECTION SUMMARY
MS Consultants
gtreets: {(E-W) MORSE ROAD (N~2) LOOP R
Anzlyst: MJH File Name: M
Aresz Type: Other 7-21-82 2105
Comment: FILE A:\ACCCESSAM\MSLRDALD
| Ezstbound | Westbound |  Northbo
| L T R | &L T R | L T
i Ee il R
No. Lanes | 3 i | 2 3 | 2
Velunes i 2016 640] 382 1480 I 705
Lane Width | 12.0 12.0)12.0 12.0 {12.0
RTOR Vols | 0l 0]
Signal Operations
Phase combination 1 2 3 & |
EB Left |NB Left
’ Thru * | Thry
Right * E Right
Peds E Peds
WB Left * iSB  Leit
Thru # ! Thru
Right ! Right
Peds § Peds
NB Right # {EB  Right
22 Right |WB Right
Green 18a H2A |Green 3
Yellow/A~-R 8 5 [Yellow/A-R
Lost Tine 3.0 3.0 {Lost Tinme 3.
Cyclie Length: 120 secs Phase combination order: #1
Intersection Performance Summary
Lane Group: Adi Sat v/C g/c
Mymits Cap Flow Ratio Ratio Delay
B2 T 5348 24086 i1.02 0.45 38.3
R 15158 11489 .62 0.76 4.9
WE L 3279 546 0.73 .17 40. 2
T 5346 3430 0.53 0.64 7.6
NE L 3279 01l 0.81 0.31 32.7
= 1515 720 C.44 C.47 15.7
Tntersection Delay = 24.6 [sec/veh) Inte:

D-81

OAD A
SLRDALE.HCS
aM
und | Southbound
R | L T R
o o 1 b s 2 0
1]
2835 |
12.014
O

Approach

LOs Delay LOs
D 21.2 D
A

E 3.7 =2
B

D 27.5 D
B

rsaection LOS = C
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Streets: {E-W) MORSE ROAD (N-S) LOOP ROAD A
Analyst: MJH File Name: MSLRDAL15.HCO
Area Type: Other g-14-92 2015 PM

Comment: FILE A:\ACCCESSPM\MSLRDALS

| Fastbound | Westbound | Northbound | Southbound
| L T R | L T R | L T R | L T R
R e Bt b
No. Lanes | 3 T ] 2 3 | 2 1
Volumes | 1649 523] 288 1808 | 861 346
Lane Width | 12.0 12.0}12.0 12.0 i12.0 12.0]|
RTOR Vols | o 01 o
Signal Operstions
Phese combination 1 2 3 4 5 & 7 8
" BB Left INB Left #
Thru % ! Thru
Right * ! Right k
Peds E Padsg
WB Left 9B Left
Thru g | Thru
Right | Right
Peds t Peds
NR Right x |EB  Right  #
8B  Right |WB Right
Green 18A 464 {Green 214
¥Yellow/A-R 5 5 IYellow/A-R 5
Lost Tine 3.0 3.0 \ lLost Time 3.0
Cycle Length: 120 secs Phase combination order: #1 #2 ¥#5
Intersection Performance Summary
Lane Group: Adj Bat v/c g/c Approach
Mymts Cap Flow Ratio Retio Delay LOoS Delay oS
BR T 5346 2138 0.84 0.40 28.2 D 22.71% C
R 1515 1149 0.51 0.76 3.6 A
W2 L 3279 546 0.61 0.17 3.8 D 14.8 B
T 5346 31863 0.70 0.59 i1l.4 3
NB L 3279 1178 0.886 0.3% 31.% D 28.2 o
R 1815 795 .48 0.82 12.0 B
Intersection Delay = 20.4 (sec/veh) Intersection L0 = C

D-81A



HCM: SIGNALIZED INTERSECTION SUMMARY
MS Consultants

Streets: (E-W)} MORSE ROAD {N-3) SUNBURY ROAD
Anzlyst: MJH File Name: MSSUN156.HCS
Area Type: Other 7-21-92 2015 AM
Comment: FILE A:\ACCESSAM\MSSUN15
} Eastbound | Westbound |  Northbound | Southbound
I L T R | L T R | L T R | L T R
| = mmmm oo === mmm e == mmmm moeo === momm -
No. Lanes | 2 3 171 3 < | 1 1< |1 1 i
Volumes | 338 2620 151| 42 2155 96| 128 80 31 85 100 399
Lane Width [12.0 12.0 12.0|12.0 12.0 [12.0 12.0 |12.0 12.0 12.0
RTOR Vols | 0} o 0| 0
. Signal Operztions
Phase combination I 2 3 4 | 5 6 7 8
EB Left * # INB Left s *
Thru * #* | Thru #
Right # ® } Right *
Peds | Paeds
W8 Left # * IS8 Left * #
Thru * | Thru *
Right # | Right #
Peds ! Peds
NB Right {EB Right ¥
SB Right ® i IWB Right
Green 7A 12A £0A iGreen 1A 9A
Yellow/A-R 5 5 5 |Yellow/A-R & 5
Lost Time 3.0 3.0 3.0 fjLost Time 3.0 0

3
Cycle Length: 120 secs Phase combination order: #1 #2 #3 #5 #6

Intersection Performance Summary

Lene Group: Adj Sat viC gsc Approach:
Mvmts  Cap Flow Ratio  Ratio Delay  LOS Delay Los

EB L 3279 628 0.63 .19 35.3 B 15.6 c
T 5346 3519 .82 0.66 13.8 B
R 1518 1111 0.15 0,73 3.1 A _

WB L 1683 127 0.25 0.59 9.2 B 30.0 D
TR 5314 2746 1.00 0.52 30.4 D

NB L 1643 127 0.76 0.19 4.6 E 48.5 E
TR 1707 156 .79 0.0% 47.3 E

SB L 1893 127 0.50 0.13 3B.6 b £2.3 B
T 1782 163 C.68 0.0%2 20.3 5
R 15156 467 0.95 0.31 44,2 B

Intersection Delay = 24.5 (sec/veh) Intersection L0S = ©

D-82



HOM: STENALIZED INTERSECTION SUMMARY
‘ MS Consultants

Streets: (F-W)} MORSE RCAD (N-3) &
Anzlivyst: MJIH File Name: MSSUNI1S5.HCO
Area Type: Other 9-14-92 2015 PM
Comment: FILE A:\ACCESSPM\MSSUN1S
| Eastbound | Westbhound | Northbound | Southbound
| L T R | L T R | L T R | L T R
T Bl Bl I
No. Lanes | 2 3 111 3 < bl 1< i1 1 1
Volumes | 413 2144 123} 34 2634 80} 156 37 37 100 82 327
Lane Width !12.0 12.0 12.0112.0 12.0 112.0 12.0 |12.0 12.0 12.0
RTOR Vols | of of 0 0

Signal Operations

Phase combination 1 2 3 4 5 & 7 8
"EB  Left # NB Leflt # *
Thru # # | Thru *
Right 4 i ! Right ¥
Pads ! Peds
WB Left g |SB  Left . %
Thrw ® ! Thru &
Right : ; Right #
Peds : Pede
NB  Bight [EB  Right *
88 Right K fWB  Right
Green 174 GEA |Green TA 104
Yellow/A-K 5| 5 tYellow/A-R 5 5
Lost Time 3.0 3.0 |Lost Time 5.0 3.0
Cycle Length: 120 secs Phase combinetion order: #1 #2 #5 #6

Intersection Performance Summary

Lane QGroup: Adj 3Sax v/c g/c Approzoch:
Mymts Cap Flow Retic Ratio Delay o8 Delay LGS

=B e 3276% 519 0.95 0.16 54.6 ® iz2.2 B
T B346 £010 G.g5 0.175 5.0 A
R 1815 1250 g.13 0.82 1.3 A

W5 " 108 &G 0.63% Q.5% 26.1% D 53.2 E
IR 5322 5015 1.10 0.87 55,6 B

NE L 1693 127 0.83 0.20 57.8 B 56.6 "
TE 1707 171 0.87%7 0.10 55.%2 =

S8 z 1685 27 0.40 c.z20 2.8 D 41.1 g
T 1782 178 Q.51 0.10 34.8 D
R 15815 581 0.93 0.28 £5.2 =

Tntersection Delay = 537.4 (sec/vel) Intersection LOE = D

D-82A



Streets: (E-W) McCUTCHEON ROAD {N-S) SUNBURY ROAD
Analyst: MJH File Name: MCSUN15,3IG
Area Type: Other ~21-92 2015 AM
Comment: FILE A:\ACCESSAM\MCSUN1S
i Eastbound | Westbound | Northbound | Southbound
| L T R | L T R | L T R | L T R
| === = —ee- | == mmmm o e B
No. Lanes | 1 i < b1 1< |2 1< | 1 1<
Volumes | 96 405 154} 68 334 11| 128 460 68} 17 334 97
Lene Width 1312.0 12.0 tiz,.0 12.0 112.0 12.0 112.0 12.0
RTOR Vols | 01 o o3 0
Signal Operations
Phase combinstion 1 2 3 4 | 5 8 7 8
EB Left & % INB Left g %
Thru : g | Thru # *
Right = { Right # *
Peds } Peds
W8 Left * # lSB  Left g
Thru * | Thru ®
Right * I Right #
Peds I Peds
NB Right I|EB Right
§B Right |WB Right
Green 54 454 iGreen A 4£3A
Yellow/A~R 5 5 {¥ellow/A~R 5 5
Lost Time 3.0 3.0 jLogt Time 3.0 3.0
Cycle Length: 120 secs Phase combineation order: #1 #2 #5 #6
Intersection Performance Summary
Lane Group: AG; Sat v/e g/c Approach:
Mumts Cap Flow Ratio Reztio Delay LOS Delay LS
EB L 1693 9% 0.32 0.48 i5.5 Cc 31.7 o
: TR 1707 BED 0.983 0.39% 54.5 D
WB L 1593 28 Q.48 0.48 18.9 C 18.9 C
TR 1774 695 0.55 0.39 18.9 c
NB L 1693 127 0.53 0.&7 i9.9 C 18.0 C
TR 11750 831 0.70 0.47% 17.6 C
SB L 321 120 0.16 0.38 19.0 C 23.5 C
TR 1721 545 0.7 0.38 23.71 c
Intersection Delay = 23.5 {sec/veh) Intersection LOS = C
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HeM: SIGNALIZED INTERSZECTION SUMMARY
- MS Ceonsultants

Streets: (E-W) McCUTCHEON ROAD (N-2) SUNBURY ROAD
Anzlivst: MJH File Name: MCSUN15.HCS
Areaz Type: Other $-14-52 2015 PM
Comment: FILE A:\ACCESSPM\MCSUN15

i Ezstbound | Westbound i Northbound | Southbound
| L T R | L T R | L T R | L T R
=== oo —eee i Rl
No. Lanes | 1 1< |1 1 < | 1 1 < | 1 1 <
Vaolumes | 79 331 128] 83 408 8] 153 376 84] 21 408 19
Lane Width [12.0 12.0 112.0 12.0 112.0 1z2.0 f12.0 12.0
RTOR Vols | ol o 0] 0
Signsl Operztions
Phase combination 1 2 3 4 ] 5 & 7 8
EB Left g # iNB Left * #
Thru # | Thru % #
Right * | Right *
Peds | Peds
WB Left * * ISB  Left #
Thru * | Thru =
Right # I Right #
Peds | Peds
NB  Right IER  Rignht
g8 Right [WB Right
Green 5A 44A [Green SA 424
vellow/A-R 5 5 tvellow/A-R & 5
Lost Tine 3.0 3.0 [Lost Time 3.0 3.0
Cycle Length: 120 secs Phase combination order.: #1 #2 ¥5 #6
Tntersection Performance Bummary
Lane Group: Acj EBat v/C g/c Approcach:
Mvmis Cap Flow Ratio Ratio Delay LOS Delay Los
EB j 1683 8% C.34 C.47 16.3 C 23.2 c
TR 1707 654 0.78 0.38 24.4 c
W3 L 1683 9% 0.41 0.47 17.5 c 20.% C
TR 1777 . 681 0.58 0.38 21.6 C
NB L 1653 155 0.7% .45 35.86 D 20.3 c
TR 1747 844 0.57 0.48 i4.8 B
SB L 508 185 0.1z 0.37 15.2 C 35.%2 D
TR 1721 6351 0.93 0.37 36.8 D
Intergsection Delay = 24.9 (sec/veh) Intersection LOS = C

D-83A
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ODNR

OHIO DEPARTMENT OF
NATURAL RESOURCES

Fountain Square
Columbus, Ohio 43224

July 17, 1991

Mr. Frank Gargiulo

MS Consultants, Inc.

4150 Belden Village Street NW
Suite 300 '
Canton, OH 44718

Dear Mr. Gargiulo:

After reviewing our maps and files, I find the bivision of
Natural Areas and Preserves has no records of rare and endangered
species in the area of the Morse-Steltzer interchange project.

There are no existing or proposed nature preserves or scenic
rivers in the project area, and we are unaware of any unique
ecological sites in the vicinity of the Morse-Steltzer project.

Because our inventory program has not surveyed Ohio and:
relies on information supplied by a number of individuals and
organizations, a lack of records for any particular area is not a
statement that special plant or animal species are lacking from a

site.
Please contact me if I can be of further assistance.

Singerely,

Victoria Hdgd4, Ecological Analyst
Division of Natural Areas & Preserves

VH/slc
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. e E-1. . .
Poearge Vo Veinovich, Governor e« Frances 5. Bauchholzer, Director
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ATTACHMENT

.

Ohio Department of Transportation
Bureau of Environmental Services

pARMLAND PROTECTION POLICY ACT PROJECT SCREENING SHEET

Project Information (Districk):

A, Conntyv, route, saction:
Length

P.F.

B, Brief dPQC’iDtiQﬁ {see attached map(s}):

e

c. ermEEMTNG CRITERIA for land to be acguired: o .
(If only blocks in left-hand column are checked, T
project generally will nokt require  completion of SCS's - - ..
form AD-1006.] : L R R

7oped nenagricultural or developed with 30 structures per 40 acres.
’ ~Type of zoning: : ) ' : .
. Administered by: : :
Dosignated nonagricul in a comprehensive Yand use plan
adopted within 10 years preceding project programming.
nate of land use plan adoption: '
Planning agency: : :
Bridee replacemnant requiring less than 1 acre of new R/W
[Ttem 2 of MOU) - {approx. acre required). -
C7 1 oc more acrces required {approx. . acres). .
Widening with linear strip new R/W of lessg than 3 acres ... - ;
(r=em 3 of MOU} - {approx. ' acres regulired}. - .o
] 3 or more acres required  (approX. o acres). ST
Tnrersection improvement requiring less than 1 acres of new R/W . .
{Irem 4 of MOU) - {approX. acres required). T
[} 3 or more acres reguired (approx. : acres). .
eMDOrary W, to be returned to evisting or greater productive -
capability (Item 5 of MOU)} - lapprox. acres required). .
[Cjdegradation of productive capability. (approx. acres -
to be evaluated by BES for each project.) _ :
npal essement for shaping existing channel (approx.

o

-

0

000 0

acres

3} Cks
r
II. Proposed Processing {BES and FEWA only):
0nOT PHWA : .- . i . : . :
] [] Projeckt type falls within SCS/FHWA/ODOT Memorandum of
“Understanding (MQOU) or is otherwise exempt and completion
of Form AD-1006 is not reguired. . " )

! ] 'Complétion°of Form AD~1006_£5 requi;ed.'

Accepted:

Reviewed: -
FHWA - beate

QDOT/BES Date

w\.
bz
i
o



ATTACHMENT 1

SOURCE: US SOIL CONSERVATION SERV!CE

FRANKLIN COUNTY, OHIO

LIST OF HYDRIC SOILS

MAP SYMBOL MAP UNIT NAME

Cc carlisle muck, 0 - 2%

Cn condit Silt Loam, 0 - 2%

Ko Kokomo silty clay loam, 0 - 2%

Ms Montgomery silty clay loam, 0 - 2%
Pm Pewamo silty clay loam, O - 2%

So gloan silt loam, 0 - 2%

Wt Westland silty clay loam, 0 ~ 2%

These soils may have been artificially drained.



ATTACHMENT #2
SOURCE: US SOIL CONSERVATION SERVICE
FRANKLIN COUNTY, OHIO

SUPPLEMENTAL LIST OF NON-HYDRIC MAP UNITS
WITH HYDRIC COMPONENTS

Map
Symbol
AdB Alexandria silt loam, 2~6% depressions along
waterways
AdcC2 Alexandria silt loam, 6-12% along drainageways
Ag Algiers silt loam, 0-2% depresssions
BeA Bennington silt loam, 0-2% aiong waterways and
: in depressions
BFA Bennington Urban-land in depresssions and
complex, 0-2% along waterways
BEfB Bennington Urbkan-land along waterways
complex, 2-6%
BoOA Blount silt loam, 0-2% depresssions &
waterways
BoB Blount silt loam, 2-6% oval depressions &
drainageways
CaB cardington silt loam, 2-6% along drainageways
CaB2 cardington silt loam, 2-6% along drainageways
cacC2 cardington silt loam, 6-12% along drainageways
CbB cardington Urban-land in depresssions
complex, 2-6%
Cc Carlisle muck, 0-2% underlying the muck
CelA Celina silt loam, 0-2% along drainageways
CeB Ccelina silt loam, 2-6% along drainageways
CeB2 ' Celina silt loanm, 2-6% along drainageways
CeC2 Celina silt loanm, 6-12% along drainageways

E-4



CEB
Cn
Cra
CrB
CsA
CsB
Ee
E1A

E1B

Ema
EmB
GwB
GwC2
LeB
Mh
MkB

M1B2

M1C2

McC3

Celina Urban-land
complex, 2-6%

Ccondit silt loam, 0-2%

Crosby silt loam, 0-2%
Crosby silt loam, 2-6%
Crosby-Urban land
complex, 0-2%

Crosby~-Urban land
complex, 2-~6%

Eel silt loam, occasionally
fiooded, 0-2%

Eldean silt loam, 0-2%

Eldean silt loam, 2-6%

Eldean-Urban land
complex, 0-2%

Eldean~Urban land
complex, 2-6%

Glynwood silt loam, 2-6%
Glynwood silt loam, 6-12%

Lewisburg-Crosby
complex, 2-6%

Medway silt loam, 0-2%
Miamian silt loam, 2-6%

Miamian silty clay loam, 2-6%

Miamian silty clay loan,
6~-12%

Miamian clay loam, 6-12%

strips in
depresssions

depressions &
strips along
waterways
depressions
along waterways &
in depressions

along waterways

along waterways

old channels, nhear
terraces

drainageways and
depressions

drainageways

drainageways and
depressions

drainageways and
depressions

drainageways & oval
depressions

drainageways & oval
depressions

between knolls &
along drainageways

slope breaks and
terraces

strips along
waterways:

along drainageways

along drainageways

along drainageways



OcA
Sh

SIA
SmaA
ThA

ThB

Uu

Ur

ockley silt loam, 0-2%

Shoals silt loam, 0-2%

Sleeth silt loam, 0-2%

Sleeth~Urban land
complex, 0-2%

Thackery silt loam, 0-2%

Thackery silt loam, 2-6%

Urban land-bennington
complex, 0-2%

Urban land~Celina
complex, 0-2%

depressions and
drainageways

depressions and
high water
channels
depressions
depressions
depressions &
waterways
along waterways
depressions
depressions &

along water-
ways



APPENDIX F

PRELIMINARY PLAN AND PROFILE
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PT = 1368+43.89
PC = 1368+16.24
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INTERCHANGE JUSTIFICATION STUDY

= 1348427.32
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