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Do Advance School
Flashers Reduce Speed?

BY GIAN C. AGGARWAL AND STACEY L. MORTENSEN

n 1990, more than 6,400 pedestrians

died in traffic accidents on American
roads and highwavs. Nearly one in six
people killed in motor vehicle accidents
was a pedestrian. The annual cost of
these accidents to societv exceeds one
billion dollars.

Historically. pedestrians older than
65 and younger than 14 are more likely
to be involved in traffic fatalities. In

~major urban areas, they account for
one-half of the motor vehicle-related
deaths. Traffic accidents involving
pedestrians become a major emotional
public issue if the pedestrian happens to
be a child walking to or from school.
Although the safety record for school
crossings is excellent. traffic engineers.
in general. show extreme caution when
planning safe school crossings. These
safety measures are highly critical if the
roadway in question is a high-speed
roadway. In these situations. the
Institute of Transportation Engineers
and other professional organizations
recommend alternatives that might
include installation of flashing vellow
beacons, traffic signals and pedestrian
bridges. Although these are costly alter-
natives, cost becomes a secondary issue
when considering the safetv of the
school children.

Background

The city of Vacaville, Calif.. is on
Interstate 80 midway between San
Francisco and Sacramento. Both cities
are within easy commute from
Vacaville. Vacaville has been experi-

encing tremendous growth and was
cited as the second fastest-growing city
in Northern California in 1991.
Between 1980 and 1990, the population
grew by about 50 percent. bringing the
total to about 75.000 people. In the past
few years, more than 2.000 homes have
been constructed in the vicinity of
Browns Vallev Road, which created the
need for a new elementary school to
accommodate the added enrollment.
The new Browns Valley Elementary
School is on Wrentham Drive off of
Browns Valley Road, as shown in
Figure 1.

Browns Valley Road is a major,
high-speed arterial connecting the
northern part of the city and the county
to downtown Vacaville through E.
Monte Avenue. It also intersects anoth-
er major east-west arterial, Vaca Valley
Parkway, which provides connections to
Interstate 80 and Interstate 505.

Before the scheduled opening of this
school. the school superintendent made
a specific request to install traffic signals
or flashing vellow beacons on Browns
Valley Road. This was to reduce the
speed of traffic passing through the
school zone so that the school children
could cross Browns Valley Road safely
at the designated school crossings. The
posted speed limit on this section of
Browns Valley Road was 40 miles per
hour (mph).

Selection of Traffic
Control Measures

Traffic control devices aid pedestri-

ans and drivers in making safe and effi-
cient use of the road by regulating the
assignment of the right-of-wav, incjud-
ing giving information on crosswalks
and their use. In studying the effective-
ness of a traffic control device, it is nec-
essary to take the existing traffic condi-
tions into account.

Various locations were evaluated for
potential school crossings from the east
side of Browns Valley Road 10 the west
side. Each location was reviewed with
regard to the available sight distance.
and the safest, most direct route to the
school site.

Prior speed zone surveys conducted
in 1988 on this segment of Browns
Valley Road indicated that the average
speed is 45 mph. Because of the prevail-
ing high speeds, the following traffic
control measures were considerad in
addition to the standard traffic signs
and pavement markings:

* Flashing yellow beacons
» Fully actuated traffic signals
e Pedestrian bridge

Economic restrictions and the low
side-street traffic volumes made it
impractical to install a pedestrian bridge
or traffic signals at any of the potential
locations. However, the traffic manual
of the California Department of
Transportation (Caltran) suggests the
supplemental installation of advance
flashing vellow beacons if the “critical
approach speed exceeds 35 mph.”
Flashing beacons, when activated. draw
a driver’s attention to unusual traffic
conditions, which in this case, would be
the presence of school children in the
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Figure 1. School site and various traffic controls.

crosswalk. Therefore, the installation of
flashing beacons was recommended in
addition to the standard signing and
pavement markings for crosswalks.

Installation and
Operation of Flashers

Based on the above criteria, it was
decided to provide the following traffic
controls:

* Install vellow crosswalks on
Browns Vallev Road at Clarescastle
Way and at Wrentham Drive, as shown
in Figure 1. and assign an adult crossing
guard to each location. School crossing
signs also were installed for each direc-
tion of vehicular traffic to alert
motorists to the existence of the cross-
walks. These intersections provide the
best available sight distance and service
to school children from all areas of the
east side of Browns Valley Road.

¢ Install “SLOW SCHOOL XING”
pavement legends for each direction of
vehicular traffic in advance of each
crosswalk.

e Install advance flashing vellow bea-
cons or flashers (as these are commonly
called) and advance school crossing
signs on Browns Valley Road at each of
the school crossing zones to alert
motorists to the upcoming crosswalk.

¢ Install 25 mph speed limit signs
with “SCHOOL" and “WHEN CHIL-
DREN ARE PRESENT™ signs in
advance of flashing beacons.

All the recommended traffic control
measures. including the advance flash-
ers. were installed before the school
opened for the new school year on July
1, 1991.

Since the secondary power source
was quite a distance away from the
flashers and installing conduit, wire and
pullboxes were not cost effective, it was

If you're thinking about an
upgrade to your traffic control
svstem, don’t do a thing until you
look into the Escort Distributed
Traffic Control System.

Escort is a unique system that
permits you to distribute more
computer intelligence to each
intersection with any common
controller (pretimed, NEMA or
170), and communication network
(RF, twisted cable, fiber, CATV) in
any combination. And that means

significant cost savings by using
existing controllers and cable plant.

While powerful, cost-effective
and flexible, Escort is also user
friendly.

Traffic engineers can be
implementing traffic responsive
operations in about an hour. And
technicians can use it to diagnose
field problems in about 15 minutes.

Look at other systems and
compare the Escort benefits.

ESCORT by

ONVEX

931 East Lycoming Street
Philadelphia, PA 19124
Telephone: (215) 533-4900
FAX: (215) 537-5452
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Field Data Collection and
Analysis

Since the basic request for the flash-
ers was based on the assumption that
their installation would result in lower
speeds during the period when the
flashers are on, it was decided to con-
duct speed studies after the traffic con-
ditions stabilized on this section of the

Figure 2. Advance school flashers with
"School Xing" sign. Note solar panel
on top of the pole.

decided to power these flashers by solar
energy, as is shown in Figure 2.

The flashers were programmed to
operate only for one hour during the
school starting and quitting time, that is
from 8 to 9 a.m. and from 2 to 3 p.m.,
Monday through Friday. All other hours
the flashers would be off to avoid becom-
_ing a nuisance to the motoring public and
to preserve their effectiveness. By oper-
ating only when school children are pre-
sent, the flashers command more obedi-
ence and respect from drivers.

roadway.

Speed study data was collected dur-
ing the months of March and April 1992
at the school starting and quitting times.
Tuesdavs and Wednesdayvs were chasen
for conducting these studies to nullify
the effect of weekend and holiday traf-
fic speeds.

Eight sets of speed studies (16 stud-
ies in all) were conducted—eight for the
northbound direction and the other
eight for southbound direction. Out of
these eight studies, four were for the
period when the flashers were off and
the other four were when the flashers
were in operation. Speed samples of 100
vehicles each were studied during a
one-hour period when the flashers were
off and during one hour when the flash-
ers were on. Speeds for both north-
bound and southbound directions also
were studied. Another precaution taken
to assure consistency was to have all the
observations taken by the same person.

The field data collected for these 16
speed studies was analyzed. In order to
test the significance of the percentage

AM AM
(7100-8:30) (7:00~-8140)

FLASHERS OFF

PM
(2100-4:00> (2100-4100>

N rLasHERS ON

Figure 3. A verage speed for northbound

traffic.

change. a statistical analysis was con-
ducted, as shown in the Appendix (see
page 29). Tables 1 and 2 represent the
analyzed data for northbound and
southbound directions, respectively.

Out of the four sets of studies for
northbound direction. the absolute
reduction in average speeds for three
sets of studies varies from 6.6 mph to
12.5 mph. The statistical analysis indi-
cates a significant decrease in average
speeds. These values translate into 16
percent to 32 percent reduction in aver-
age speeds when the flashers are on.

For the fourth studyv set. there is a
slight increase of 0.3 mph in average
speed. This increase is shown to be
insignificant on the basis of the statisti-
cal analysis and can be ignored. These
results are summarized in Table 3 and
are shown in Figure 3.

For the southbound direction, the
absolute reduction in average speeds
for all four sets of studies varies from
2.8 mph to 7.6 mph and is shown to be
significant based on this analysis. After
calculating the percentages. these repre-
sent an § percent to 22 percent reduc-
tion in average speeds. These results are
summarized in Table 4 and are shown
in Figure 4.

An analysis of the 85th percentile
speeds indicates that these speeds
decreased for all eight sets of studies as
shown in Tables 3 and 4. The reduction
varied from 3 percent to 28 percent for
the seven sets of studies while the
results for studies III and IV were
ignored. These 85th percentile speeds
are represented in Figures 5 and 6.

Conclusions

Literature search indicates that the
flashing beacons do not offer anyv bene-
fits for pedestrian crossings in urban
environments. Some studies even sug-
gest that a significant increase in operat-
ing speeds occurred after flashers were
added to the standard school crossing
traffic controls.! The results of the pre-
sent study are quite contrary to these
findings and identify a considerable
reduction in average speeds during the
periods when these advance school
flashers were operating. These decreas-
es might be attributed to the local dri-
vers’ awareness and their respect for the
traffic control devices.

Although the average speeds and the
85th percentile speeds seem to have
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Table 3. Average Speeds (NorthbouRd Traffic)

Flashers Off Fleshers On Percenrage Reduction
Study # Study # (Increase) In
85th Average 85fh Average 85th Average
Percentile Speed Percentile Speeds Percentile Speed
Speed Speed Speed

| 45 mpn 40.6 mph I 33 mph 28.1 mph 26.7% 31.8%

" 35 mph 30.4 mph v 34 mph 30.7 mph 2.9% (1.0%)

v 45 mph 40.2 mph V! 36 mph 3C.3 mph 28.6% 24.7%
Vil 43 mph 40.6 mph Wil 29 mon 34.C mpn 9.3% 16.3%

*This observation for Study IIl may be ignored because of bac weatner concitions.
g

Table 4. Average Speeds (Southbound Traffic)

Flashers Off Flashers On Percentage Reauction
Studly # Stugdy # (Increcse) In
85in Averoge 85ih Average 85th Averoge
Percentile Speed Percentile Spesd Percentile Speed
Spesd Speed Speed
IX 43 rrph 40.1 mpn X 39 mph 32.5 mph ¢.3% i9.0%
b4 3% mph 35.9 mph Xil 36 mph 3i.7 mpn 7.7% 1.7%
XIH 43 mph 39.7 mon XV 35 mpn . lmph 16.3% 21.7%
XV 39 mpn 35.6 mph XVi 37 mph 32.8 mon 51% 7.9%

SOLAR SCHOOL ZONE FLASHER

SOLAR ENERGY IS FREE

UNBREAKABLE SOLAR PANEL
RELIABLE RTC TIME SWITCH
QUALITY GEL CELL BATTERY
STANDARD SIGNAL HEAD

MODULAR VOLTAGE REGULATOR
CURRENT / VOLTAGE METER
DEPENDABLE RTC FLASHER

ANNUAL PROGRAMMING

AUTOMATIC DAYLIGHT SAVINGS TIME
LEAP YEAR COMPENSATION

CALL TODAY FOR DETAILS

RTC Manufacturing, Inc.
RTc P. O. Box 150189 * Arlington, TX 76015
(800) RTC-8721
In Texas (817) 860-1217
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EXISTING TRAFFIC VOLUMES



HOUR

JOB NAME:
PROJECT NO.
LOCATION:
CITY/COUNTY:

4 5 6 7 8 9 10 13 12
i I 1 ts
AM
PEAK HOUR
The Field School COUNTED BY:
1634-006 DAY & DATE:
Foxhall Road and Whitchaven Pkwy

Palisades, NW Washington

STATE: DC

13 4 2
P r Vol
Kerri Nolan
March 11, 1999
INTERVAL: 15 min
WEATHER: cold

NB. APPROACH: Foxhall Road
SB. APPROACH: Foxhall Road

EB. APPROACH: Whitehaven Pkwy
WB. APPROACH: Whitchaven Pkwy

COUNTS
ST Southbonnd Westbound Northbound Easthound TOTAL | HOURLY
LAM G R T L eme b o PR Tl L Pom o o oL ] wvEH. | TOTAL | - PHF AM
FOVEMENT #: ; 1 3 1 4 5 s [ o i 12
0J 0600 AM - 06:15AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NA | O0600AM - 06:15 AM
of06:15AM - 0630AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 245 025 [06:15AM - 06:30 AM
0] 06:30AM - 06:45AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 527 047 | 06:30AM - 06:45 AM
0] 06:45AM - OTD0AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 819 070 | 06:45AM - 07:00 AM
0] 0700 AM - OT:ASAM | 6 85 0 0 0 0 0 149 2 1 0 2 245 1293 068 | O07T00AM - 07:15AM
ol 0m:15AM - 07:30AM | 16 | 113 0 0 0 0 0 141 5 1 0 6 282 1572 075 JOT:ISAM . 0730 AM
0] 0730 AM - 0745AM | 25 | 133 0 0 0 0 0 118 6 3 0 7 292 1668 080 | O7T30AM . 07:45AM
1]07:45AM - 0800AM | 57 | 199 0 0 0 0 0 181 10 19 0 8 44 1763 034 | O745AM - 0800 AM
2} 08:00AM - DB:ASAM | 95 | 218 0 0 0 0 0 143 | 24 28 0 16 524 1630 078 | 0300AM - 08:15 AM
2] 0B:15AM - 0B30AM | 18 | 149 0 0 0 0 0 163 7 20 0 21 38 1106 071 08:15AM - 08:30 AM
2] 0830 AM - DB:45AM | 9 187 0 0 0 0 0 169 1 12 0 9 387 728 047 | 08:30AM - 08:45 AM
20 08:45AM - 0900AM | 1L | 146 | © 0 0 0 0 167 5 7 0 5 341 341 025 | 0B45AM - 09:00 AM
2] 0900 AM - 09:15AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NA | 0900 AM - 09:15 AM
2§ 09:15AM - 09:30AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 09:15AM - 09:30 AM
2 0930 AM - 09:45AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 09:30 AM - 09:45 AM
2{ 09:45 AM_- IO.ﬂOAMl 0 0 0 0 0 0 0 0 0 0 0 0 0 - 09:45 AM - 10:00 AM |
AM TOTAL 237 1230 0 0 0 0 0 1231 60 91 0 74 2023 1763 AM TOTAL
PEAK HOUR VOLUMES
[ i R Southibound Westl - Eastbound - | TOTAL | HOURLY| . P
- AM - IR SN SR T Lo | VER | TOTAL:| “PHF - AM
J & 1 3igt 3 | 4 s 6 e =1 a2 , R B T
8] 07:45AM - 0B:00AM| 57 | 199 0 0 0 0 19 ] 8 474 = 07:45AM - 08:00 AM
o] 03:00AM - O08:15AM| 95 | 218 0 0 0 0 28 0 16 524 - e 0800 AM - 0B:15 AM
10] 08:15AM - 0B:30AM| 18 | 149 0 0 0 0 20 0 21 378 08:15AM - 08:30 AM
1| _08:30AM . 0845AM| 9 187 0 o | o 0 12 0 9 387 - 08:30 AM - 08:45 AM
TOTAL 179 753 0 0 0 0 79 0 54 1763 0 AM  TOTAL
AM Peak Volumes
DIAGRAM APPROACH/DEPARTURE VOLUMES
N SB
sB 1 APPROACH: 932
179 153 0 [ DEPART: 832
- - - I LA R RN o m
. . . 1 APPROACH: 0
. . . [ wEkss 0 WB DEPART: 221
= = = | NE
. . s | wwees 0 APPROACH: 698
| . DEPART: 710
W o e strs mmmmtes dimem iemase s — E EB
+ APPROACH: 133
54 "t | ws * .. DEPART: 0
i s . .
I EB Q *rere 1 ] - .
I - - -
79 LE LR N I - * -
N 2 656 0
1 NB
S




PEAK
HOUR

e L e~ ]

O L b W

| 3 4 10 11 12 13 4
cti affic u r Volum
PM
PEAK HOUR
JOB NAME: The Field School COUNTED BY: Raymette Savoy
PROJECT NO. 1636-002 DAY & DATE: Wednesday, 05/19/99
LOCATION: Whitehaven Pkwy & Foxhall Rd INTERVAL: 15 Min.
CITY/COUNTY: Washington STATE: DC WEATHER:  Fair
NB. APPROACH: Foxhall Rd. EB. APPROACH: Whitehaven Pkwy.
SB. APPROACH:  Foxhall Rd. WB. APPROACH:
COUNTS
ot Southbound Westbound Northbound Eastbound TOTAL | HOURLY
SPML “R-] T | L R |-T | L |-R .1t ["L3¥ "R 7T ] L | VEH | TOTAL | ~PHF - PM
EMENT & - 1 2 3 4 ST ] Y6 7 |3 i 10 AL 12 2 g ‘i g
02:00FM - 02:ISPM | 2 88 0 0 0 0 0 112 2 3 0 3 210 1144 089 | 0200PM - 02:15PM
0:1SPM - 0230PM | 12 | 116 0 0 0 0 0 149 5 4 0 6 292 1290 091 | 02ISPM - 02:30PM
0230PM - 0245PM | 30 | 138 0 0 0 0 0 142 7 4 0 2 323 1332 094 |oz3opM - o245PM
0245PM - 03:00PM | 47 | 127 | © 0 0 0 0 125 6 5 0 9 319 1316 092 |oz4sPM - 03.00PM
03:00PM - 03:A5PM | 32 | 158 | © 0 0 0 0 139 | 14 5 0 8 356 1077 076 | 03:00PM - 03:15PM
03:15PM - 03:30PM | 13 | 152 0 0 0 0 0 147 4 6 0 12 334 721 054 |oxiseM - o0330PM
03:30PM - 03:45PM | 4 144 0 0 0 0 0 127 5 1 0 16 307 387 032 |o3zopM - 0345PM
03:45PM - O4:00PM | 3 30 0 0 0 0 0 41 4 0 0 2 80 80 025 |03:45PM - 04:00PM
PM TOTAL 143 953 0 0 0 0 0 9z 47 18 0 S8 2221 1332 PM_TOTAL
PEAK HOUR VOLUMES - SRR
T R ~ Southbound Westbound - ‘Northbound "~ “Eastbound TOTAL | HOURLY :
PM R Tl L | R[] T ] L {RI"T|L|{ R ]| T]|L VEH. | TOTAL | - PHF M
EMENT®: | - 1 g £ EER Dt TR (he i B i EEET e B T TR e e ;
e i 1 e PP L 5 e
0230PM - O0245PM| 30 | 138 | 0O 0 0 0 0 42 | 7 4 0 2 323 o 02:30PM - 02:45 PM
0245PM - 03:00PM| 47 | 127 | © 0 0 0 0 125 6 5 0 9 319 0245PM - 03:00 PM
03:00PM - 03:15PM| 32 | 158 | 0 0 0 0 0 139 | 14 5 0 8 356 03:00PM - 0X:15PM
03:15PM - 03:30PM| 13 | 152 | 0 0 0 0 0 147 | 4 6 0 12 334 i 0%:15PM - 03:30PM J
TOTAL 122 575 0 0 0 0 0 553 31 20 0 31 1332 0 PM TOTAL °
PM Peak Volumes
DIAGRAM APPROACH/DEPARTURE VOLUMES
N SB
] 1 APPROACH: 697
122 515 0 1. DEPART: 595
- - - l LN 0 ﬂ
. * . 1 APPROACH: 0
¢ . . ] 0 WB DEPART: 153
- - - 1 Nn
. . o | seww 0 APPROACH: 584
. DEPART: 584
w R R i e e o S e E EB
I APPROACH: sl
3] tees ] ee . .o DEPART: 0
] - - -
EE 0 L LN I - - .
l - - -
20 **ee 1 . . -
| 31 553 0
1 NB
S




HOUR

1 3 4 5 6'r 7 9 10 1 12 13 14 ]..'I
t i affi lu |
AM
PEAK HOUR
JOB NAME: The Field Schoal COUNTED BY: Chad Baird and David Beardsley
PROJECT NO. 1634-006 DAY & DATE: March 9, 11, 1999
LOCATION: Foxhall Road and “W™ Street INTERVAL: 15 min
CITY/COUNTY: Palisades, NW Washington STATE: DC WEATHER: cold
NB. APPROACH: Foxhall Road EB. APPROACH: W" Street
SB. APPROACH: Foxhall Road WB. APPROACH: W™ Street
COUNTS _ _ _
s A Seuthbound Westbound . Northbound Eastbound TOTAL | HOURLY
=AM R | TobsL R 22T o] LA R ST ‘L <R ST oL VEH. TOTAL | ~PHF . CUUAM
» L 1 3 4 LEE & ot ] 3 ) LI A 1 12 ;
0] 06:00 AM - 06:15 AM 0 0 0 0 0 ] [1] 0 0 ] 1] 0 0 a NA 06:00 AM - 06:15 AM
0] 06:15 AM - 06:30 AM 0 0 0 0 0 0 0 ] 0 0 0 0 0 208 025 06:15 AM - 06:30 AM
0] 0630 AM - 06:45 AM 0 0 0 0 0 0 o 0 0 0 0 0 0 466 0.45 0630 AM - 06:45 AM
0] 06:45 AM - 07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 786 0.61 06:45 AM - 0700 AM
0§ 07:00 AM - 07:15 AM 3 74 0 0 0 1 0 119 5 5 o 1 208 1250 0.67 0700 AM - 07:15 AM
0] 07:15AM - 07:30 AM 3 11 2 1 0 0 1 123 3 4 0 5 258 1459 0.79 0T:15AM - 07:30 AM
0] 07:30 AM - 07:45 AM 4 145 I 0 0 1 1 147 5 12 0 4 320 1612 0.87 0730 AM - 07:45 AM
1] 07:45 AM - 0B:00 AM 10 244 0 0 0 3 1 182 3 16 0 3 464 1680 0.91 07:45 AM - 08:00 AM
2§ 0B:00 AM - O0B:15 AM 11 229 0 0 0 0 0 142 9 12 0 4 417 1524 0.91 0800 AM - 0B:15 AM
2] 0B:15AM - 08:30 AM 11 179 1 0 0 o 0 193 9 9 0 9 411 1107 0.67 08:15 AM - 08:30 AM
2] 0B:30 AM - 08:45 AM 9 169 0 2 0 2 0 180 5 14 0 7 388 696 0.45 08:30 AM - 0B:45 AM
2] 08:45 AM - 09:00 AM 8 136 0 0 0 0 1 141 5 10 0 7 308 308 025 0845 AM - 09:00 AM
2] 09:00 AM - 09:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NA 0900 AM - 09:15 AM
2] 09:15AM - 0930 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 09:15 AM - 09:30 AM
21 09:30 AM - 09:45 AM 0 0 ] 0 0 0 0 0 0 0 0 0 0 0930 AM - 0945 AM
2] 09:45 AM - 10:00 AM 0 L 0 0 0 0 0 0 0 0 0 3 09:45 AM_-_10:00 AM
AM TOTAL o4 1287 4 K] 0 T 4 1227 46 92 [] 40 2774 1680 AM TOTAL
PEAK HOUR VOLUMES -
oy Southt Westhound ‘ Northbound ; TOTAL | HOURLY :
AM R T UL R T L R liT 1L ® AT~ L “VEH. TOTAL - PHF - AM
{3 1 2 3 4 | s [ 7 8 LI 10 ] i v 5 : ; ; A .
8] 07T45AM - 08:00 AM| 10 244 1] 0 0 3 ] 182 5 16 0 3 464 0745 AM - 0B:00 AM
9] 08:00 AM - O0B:15AM| II 29 0 0 [} 0 0 142 9 2 0 4 417 - - 08:00 AM - 08:15 AM
10] O0B:A15AM - 08:30AM| 11 179 1 0 0 0 0 193 L 9 0 9 411 - 08:15 AM - 08:30 AM
11] 08:30AM - 08454M| 9 169 0 2 0 2 0 180 5 14 0 7 388 e 08:30 AM - 08:45 AM
b e ot e Cetar e
TOTAL 41 821 1 1 [] 5 1 697 28 [ 0 23 1680 0 AM TOTAL
AM Peak Volumes
DIAGRAM APPROACH/DEPARTURE YOLUMES
N B
SB 1 APPROACH: 863
41 821 I I » DEPART: 887
. . - 1 srsas 2 WB
- L] - 1 APPROACH: 7
. . . I S eES 0 WB DEPART: 69
. - . l Eﬂ
i . L 1 vy 5 APPROACH: 126
] . DEPART: 722
W omie s i s s g EB
o 1 APPROACH: B84
23 *reve s . ws DEPART: 2
I - - -
EB ALY 1 - . -
I - - .
6! LR NN I L] L] .
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Intersection Traffic Volume Counts and Peak Hour Volume

PM
PEAK HOUR
JOB NAME: The Field School COUNTED BY: Raynette Savoy
PROJECT NO. 1636-002 DAY & DATE: Wednesday, 05/19/99
LOCATION: W Street & Foxhall Rd INTERVAL: 15 Min.
CITY/COUNTY: Washington STATE: DC WEATHER:  Fair
NB. APPROACH: Foxhall Rd. EB. APPROACH: W Sureet
SB. APPROACH: Foxhall Rd. WB. APPROACH: W Street
COUNTS —
S Southbound ‘Westbound .Nortk . - Eastbound TOTAL | HOURLY
R ST ] L] R ] T LRl o7 L ‘R | T | L | -VEH | TOTAL-| PHF -PM
Jovemente: Lol 2 3 4 5 T Bt I 3 g |10 ] u il n e
O1:30PM - 01:45PM 0 0 0 0 1] 0 0 0 0 0 0 0 0 468 0.46 01:30PM - 0Li45FM
01:45PM - 02:00 PM 0 1} 0 0 0 0 0 (1} 0 0 0 ] 0 700 0.68 0l:45PM - 02:00PM
02:00PM - 0Z:15PM 3 105 0 0 0 0 0 121 9 7 0 6 256 1041 0.76 02:00PM - 02:15PM
02:15PM - 02:30PM 1 94 1 1 0 1} 0 85 7 6 1] 7 212 1132 0.82 02:15PM - 0230PM
02:30PM - 02:45PM 102 0 0 0 0 1 98 10 11 0 5 232 1214 0.87 02:30PM - 02:45PM
02:45PM - 03:00 PM 169 0 0 1 2 0 116 12 22 0 8 34 1434 0.79 02:45PM - 03:00PM
03:00PM - 03:15PM 173 0 1 0 1 0 114 10 18 0 15 347 1396 0 03:00PM - 03:15PM
03:15PM - 03:30PM 110 0 0 0 0 0 130 8 16 0 16 294 1049 0.58 03:15PM - 03:30 PM
03:30PM - 03:45PM 167 2 0 0 0 1] 178 15 31 0 35 452 755 042 03:30PM - 03:45PM
03:45PM - 04:00PM 7 134 1 0 0 0 0 123 15 10 0 13 303 303 0.25 03:45PM - 04:.00PM
04:00PM - 04:15PM 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 NA 04:00PM - 04:15PM
04:15PM - 04:30PM 0 0 0 0 0 0 0 0 0 0 0 4] 0 0 NA 04:15PM - 04:30 PM
04:30PM - 04:45PM 0 0 0 0 0 0 0 0 0 4] 0 1] 0 0 NA 04:30PM - 04:45PM
04:45PM - 05:00PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NA 04:45PM - 05:00 PM
05:00PM - 05:15PM 1] 0 0 0 0 0 0 0 0 0 [1] 0 0 0 NA 05:00PM - 05:15PM
05:15PM - 05:30PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NA 05:15PM - 05:30PM
05:30PM - 05:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NA 05:30PM - 05:45PM
05:45PM - 06:00 PM Q 0 0 0 0 0 V] 0 0 0 1] 0 0 0.25 05:45PM - 06:00 PM
06:00PM - 06:15PM 0 0 0 0 ] 0 0 0 0 0 0 0 0 0.25 06:00PM - 06:15PM
06:15PM - 06:30 PM 0 0 Q0 0 0 0 [1] 0 0 0 0 0 2 0.25 06:15PM - 06:30 PM
PM TOTAL 95 1054 4 2 1 3 1 965 86 121 0 105 2437 1434 PM TOTAL
PEAK HOUR VOLUMES
UUR VOLUME: -
O I A T T e T Y L ‘PHF - L PM
1 1 3. 3'_1_:._\ e 4 t -"6. T .:\:1_,-_: 5 TN ar T EEER T
02:00PM - 0215PM 8 105 0 0 0 0 6 256 - -- 02:00PM - 02:15PM
02:15PM - 0230PM| 11 94 1 1 0 0 7 212 - - 02:15PM - 02:30PM
02:30PM - O0245PM| 5 102 0 0 0 1 5 232 - 02:30PM - 0245FPM
02:45PM - (E:OO PM 169 0 1] 2 0 ) 341 e 02:45PM - 03:00 PM
TOTAL 470 1 1 2 1 26 1041 0 PM TOTAL
PM Peak Volumes
DIAGRAM APPROACH/DEPARTURE VOLUMES
N SB
! APPROACH: 506
35 1 1 b DEPART: 518
- - - 1 LA E 2 ] ﬂ
L Lo L 1 APPROACH: 4
¥ b - 1 S I WB DEPART: 74
- . * ] EE
. N A 2 APPROACH: 459
1 " DEPART: 447
......................................................... E EB
. 1 APPROACH: 72
26 eI | s ¥ gk DEPART: 2
I - - -
EB 0 LR RN N | L L] -
I * - L
46 LR I - L L]
. I 38 420 1
1 NB
S




HOUR

10
1

bR RNNN =0 000000

i 3 4 b ] 9 10 11213 4 -w
n ion Traffi 1 u r Volum
AM
PEAK HOUR
JOB NAME: The Field School COUNTED BY: Chad Baird and Erwin Andres
PROJECT NO. 1634-006 DAY & DATE: April 6, 1999
LOCATION: Garfield Avenue and Foxhall Road INTERVAL: 15 min
CITY/COUNTY: Palisades, NW Washington STATE: DC ‘WEATHER: cold
NB. APPROACH: Foxhall Road EB. APPROACH: Garfield Avenue
SB. APPROACH: Foxhall Road WB. APPROACH:  Garfield Avenue
COUNTS P = .
Southbound | . W d Northbound Eastbound TOTAL | HOURLY ] i
AM R T Lo R [-L:] R T L "R [ T ] L VEH. | TOTAL PHF AM
JovenmiT e: 1 ¥ 3 4 5 [ 7 3 9 10_ 11 12
0600 AM - 0&:I5AM | O 0 0 0 0 0 0 0 0 0 0 ] 0 0 NA  JO600AM - 06:15 AM
06:5AM - 06:30AM | 0 0 0 0 0 0 0 i 0 0 0 [/ 0 243 0.25 06:15AM - 06:30 AM
0630 AM - 064SAM | © 0 0 0 0 0 0 0 0 0 0 0 0 528 046 | 0630AM - 06:45 AM
06:45AM - 0T00AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 851 066 | 06:45AM - 07:00 AM
0700 AM - OT:1SAM | I 98 3 0 4 16 5 110 0 0 4 2 243 1357 067 | 07:00AM - 07:15 AM
07:5AM - 07:30AM | 2 1l 5 1 5 13 13 130 1 1 2 1 285 1613 080 JOmISAM - 07:30AM
0730 AM . 0T45AM | 1 nz | 10 6 3 18 15 | 142 0 1 10 5 323 1791 0.88 07:30AM - 07:45 AM
0745AM - 0BDOAM | 3 249 9 4 6 3 5 187 0 0 6 6 506 1909 094 07:45AM - 08:00 AM
0800 AM - 0B:15AM | 4 21 6 6 5 3l 16 | 185 0 1 12 12 499 1780 0.39 0800 AM - 0B:15 AM
0B:15AM - 08:30AM | 3 193 7 5 4 23 11 182 0 0 24 11 463 1281 0.69 08:15AM - 08:30 AM
0B:30 AM - 0B4SAM | 3 (&5 9 2 2 17 21 195 0 2 8 9 441 818 046 | ORB30AM - 08:45 AM
08:45AM - 09:00AM | 2 157 | 10 3 7 12 9 164 0 1 6 6 n mn 0.25 08:45 AM - 09:00 AM
0900 AM - 09:15AM | © 0 0 0 0 0 0 0 0 0 0 0 0 0 NA 09:00 AM - 09:15 AM
09:15 AM - 0930 AM 0 0 0 0 1] 1] 1] 0 1] 0 /] 1] 1] 0915 aM - 0930 AM
0930 AM - 0945AM | O 0 0 0 0 0 0 0 0 0 0 0 0 0930 AM - (09:45 AM
09:45AM - 1000 AM | 0 0 0 0 0 0 o 1 o 0 0 0 0 0 09:45 AM - 10:00 AM
AM TOTAL 19 1314 59 27 36 161 95 1295 1 6 72 52 3137 1909 AM TOTAL
PEAK HOUR VOLUMES _ -
Eath Southk s ' Westhound Northbound = . { . .~ "Eastbound ' -. | TOTAL | HOURLY
AM ‘R T LR |°T Lol R | LR T VEH. | TOTAL | PHF . AM
JOVEMENT #: b i | 2 3 )i et ) 6° 7 - S Ay ) (et 1_;_ B = Lk
07:45AM - 0800 AM| 3 249 9 4 6 31 5 187 0 ] 6 6 506 07:45AM - 08:00 AM
08:00 AM - 08:15AM| 4 221 6 6 5 3l 16 185 0 1 12 12 499 - 08:00 AM - 0B:15 AM
08:15AM - 0B:30AM| 3 193 7 5 4 23 11 182 0 0 24 11 463 - = 0B:SAM - 0B:30AM
08:30AM - 0B45AM| 3 173 9 2 2 17 21 195 0 2 B L] 441 = e 08:30 AM - 0B:45 AM
TOTAL 13 83 31 17 17 102 53 749 ] 3 50 38 1909 [] AM TOTAL
AM Peak Volumes
DIAGRAM APPROACH/DEPARTURE VOLUMES
N SB
SB 1 APPROACH: 880
13 836 3 1. DEPART: 941
= - L 1 LA RN ] ]? m
. . . 1 APPROACH: 136
. * . I ***** 17 WB DEPART: 30
L - - ll m
. - LT R S e [ APPROACH: 802
DEPART: 804
W oo oo i e s EB
L APPROACH: 91
3§ eesee ) ee . .. DEPART: 134
| G . .
R EB 50 A I L] - -
' - - -
3 meses . . .
L 0 49 53
1 NB
S




Intersection @raffic Volume Counts and Peak Hour Yolume

PM
PEAK HOUR
JOB NAME: The Field School COUNTED BY: Rayneue Savoy
PROJECT NO. 1636-002 DAY & DATE: Wednesday, 05/19/99
LOCATION: Garfield Street & Foxhall Rd INTERVAL: 15 Min.
CITY/COUNTY: Washington STATE: DC WEATHER:  Fair
NB. APPROACH: Foxhall Rd. EB. APPROACH: Garfield Street
SB. APPROACH: Foxhall Rd. WB. APPROACH: Garfield Street
Southbound Westbound Noribbound ~ " Eastbound "TOTAL | HOURLY _ -
R T | Ly R T L 2R T | L R |.T L VEH TOTAL PHF - o PM
VEMENT " 1 2. 3 4 5 Pl g | ¢ 40 |11 £ y R s
OI:30PM - 01:45PM 0 0 0 0 4} 0 0 0 0 0 0 0 0 527 0.49 01:30PM - 01:45PM
01:45PM - 0200PM | 0 0 0 0 0 0 0 0 o 0 0 0 0 86 073 | OI:45PM - 02:00 PM
0200PM - 0ZI5PM 1 5 T 6 g2 3 5 8 15 T 109 1 269 1096 088 0200PM - 02:15PM
0215PM - 02:30PM 2 8 6 4 99 2 3 6 12 12 104 1} 258 1168 0.86 02:15PM - 02:30 PM
02:30PM - 02:45PM 2 6 9 5 96 6 10 6 9 8 101 1 259 1228 0.90 02:30PM - 02:45PM
02:45PM - 03:00 FM 0 7 6 2 129 4 4 7 20 11 119 1 310 1351 0.38 02:45PM - 03:00PM
03:00PM - 03:I5PM 0 16 7 2 139 3 6 ] 19 14 129 0 341 1422 T 093 03:00PM - 03:15PM
03:15PM - 03:30PM I 8 9 6 102 4 2 10 16 20 139 1 318 1081 0.71 03:15PM - 03:30 PM
03:30PM - 03:45PM 0 5 6 6 142 2 5 9 16 21 170 0 382 763 0.50 03:30PM - 03:45PM
03:45PM - 04:00PM 9 15 19 pa | 149 0 0 12 9 7 137 3 381 381 0.25 0345PM - 04:00PM
04:00PM - 04:15PM 0 0 0 0 0 0 0 0 0 0 0 0 (1} 0 NA 04:00PM - O04:1SPM
04:15PM - 04:30PM 0 0 0 ] Q 0 0 0 0 0 0 0 0 0 NA 04:15PM - 04:30 PM
04:30PM - 04:45PM 0 0 0 0 0 (1} 0 0 0 0 0 0 0 0 NA 04:30PM - 04:45PM
04:45PM - 05:00 PM 0 0 0 0 [} 0 0 0 0 0 0 0 Q 0 NA 04:45PM - 05:00 PM
05:00PM - 05:15PM 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 NP_; 05:00PM - 05:15PM
05:15PM - 05:30PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1} NA 05:15PM - 05:30PM
05:30PM - 05:45PM 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 NA 05:30PM - 05:45PM
05:45PM - 06:00 PM 0 0 0 0 0 0 0 0 0 0 0 Q0 0 0.25 0545PM - 06:00 PM
06:00PM - 06:15PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0.25 06:00PM - 06:15PM
06:15 PM - 06:30 PM 0 0 U_ 0 0 0 0 0 0 0 0 0 0 - 0&5 06:15PM - 06:30 PM
PM TOTAL 15 70 69 52 958 24 35 64 116 100 1008 7 2518 1422 PM TOTAL
PEAK HOUR VOLUMES
L A o ——— e T e
! P Southbound "Westbound Northbound . tbound "TOTAL | HOURLY T .
R T ‘L ‘R T L] R, T ol T e e L ‘'VEH. TOTAL ~PHR “f PM
R i ol 3l P I R ! SR R 2 RO R (BT RV ; ; s TS =
02:00PM - 02:15PM 1 5 7 6 102 3 5 8 15 7 109 1 269 - — 02:00PM - 02:15PM
02:15PM - 02:30PM 2 8 6 4 99 2 3 6 12 12 104 0 258 - - 02:15PM - 02:30PM
02:30PM - 0245PM| 2 6 9 5 9% 6 10 6 9 8 101 | 259 - - 02:30PM - 0245PM
02:45PM - 0%00PM| 0 | 7 | 6 2 119 | 4 | 4 7 120 | ||t 310 - = | 0245PM - 0300PM
TOTAL 5 26 28 17 426 15 22 27 56 8 433 3 1096 0 PM TOTAL
PM Peak Volumes
DIAGRAM APPROACH/DEPARTURE VOLUMES
N SB
SB 1 APPROACH: 59
5 26 28 1 " DEPART: 79
- - . 1 R 17 WB
o - " I APPROACH: 458
* . » I eEwer 426 WB DEPART: 487
e » * 1 NB
. - el S e 15 APPROACH: 105
(I DEPART: 47
W Sl s sian E EB
- I APPROACH: 474
) P 1 e . - DEPART: 483
[ - - -
EB 5 2 R | . . "
! - - -
33 LR N 1 - . *
» | 56 27 22
I NB
S




EXISTING HIGHWAY CAPACITY ANALYSIS



nallizes Iniarszecticns falsass 3.lo

HeE: T

ul

Tac-wiat 5Top TonffiTasc: aNavvsis
Analyst: Chad A 3Saird

[nterseccion: whitehaven 2kwy and Foxhall Road

Zount Date: Kerri Nolan

Time Pericd: AM - Exiszing

Intersection Orientation: North-Scuth Major St.

Jehicle Volume Dacta:

Movements: 1 2 5 6 10 12
Volume 47 9303 699 195 52 70
HFR 47 945 635 195 52 70
PHF 1.00 1.40 100 1.00 1.00 .00
SHY .00 0.33 0.00 G.J0 0.20 2.00

Pedestrian Volume Data:

Movements:

Flow:

Lane width:
Nalk speed:
% Blockage:

Median Type: Ncne
# of vehicles: 0

Flared approcach Movements:
4 of vehicles: Eastbound Q

# of vehicles: Westbound 0

Lane usage for movemen:zs 1,2&3 approach:

Lane 1 Lare 2 Lane 3
L T R L T R L T R
’ N N N ¥ N N N N
Channelized: N
Grade: 0.00

Lane usage for movements 4,3&6 approach:

Lane 1 Lane 2 Lane 3
L T R L T R L T R
N ¥ Y N N N N N N
Channelized: N
Grade: 0.00

Lane usage for movements 7,8&% approacnhn:

Lane 1 Lane 2 Lane 2
L = R = T R L m R
N N N N N N N N N
Charnelized: N
Grade: 2.00
iLane usage for movementsz 13,11%12 approach: %
Lane 1 Lane 2 Lane 3
L o R L T R L T R
Y N Y N N N N N N
Channelized: N
Grade: 0.00

Data for Computing Effect of Delay to Major Street Vehicles:



Shared la volume, maisr =h wvenicl B
Snared ln vclume, majsr r: vehicle 3
Sact flcw rate, major th vehicles: 2
Satz flow rate, maicr r: wahiclas: g
Numper of major stree: througnh lanes: 2

Worksheet 4 Critical Gap and Follow-up time calculation.

Critical Gap Calculations:

Movement 1 i0 12
t ¢, base 4.2 7 G 5.2
t c,hv 1.0 1.0 1.0
2 av .90 32.0D 2.0
T c.g 0.2 2.1
G .00 0.900 0.90
e 31k .0 0.7 0.0
h R -3

1 stage 0.00 0.00 0.00
E.8

1 stage 4.1 6.4 6.2
Follow Up Time Calculations:
Movement 1 10 12
t £,base 2.2 o | e
c f£.4v G.9 0.9 0.9
P hv 0.00 2.00 0.00
t £ 2.2 3.5 3.3

Conflicting Flows

Potential Capacizy
Pedestrian Impedance Factor
Movement Capacity
Probabilicy of Queue frege St.

Conflicting Flows

Potential Capacity
Pedestrian Impedance Tactor
Movement Capacity
Probability of Queue ZIree St.

Step 4: LT £rom Minor S:. 7

Conflicting Flows

Potential Capaci:zy

Pedestrian Impedance Factor

Maji. L, Min T Impedance factor

Maj. L, Min T Adj. Zmp Factor.

Cap. Adji. facctor due tz Impeding mvmnt
Movement Capacity

worksheet 8 Shared Lane Calculacions

Shared Lane Calculations
Movement 7 8 2

vivpn;
Movement Capacity
Shared Lane Capacity

Worksheet 10 delay,queue length, and LOS

wi
0
13
o

-1
Ly 7
1+ Cy

(]
-1

[}]

i
H,
o



Movemen: 5 + . - 2 3 o R I‘.:
]

v{vphl 17 123

C m(vph) Tev 154

v/c 3.25 245D

95% queue length

Control Delay 10.0 83.6

LOos A v

Approach Delay B3,

6
Approach LOS - F



HCS: Unsignalized sections Release 3.1lc

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Chad A Baird

Intersection: Whitehaven Pkwy and Foxhall Road
Count Date: Kerri Nolan

Time Period: PM - Existing

Intersection Orientation: North-South Major St.

Vehicle Volume Data:

Movements: 1 2 5 6 10 12
Volume 30 613 566 122 31 14
HFR 30 613 566 122 31 14
PHF 1.00 1.00 1.00 1.00 1.00 1.00
PHV: 0.00 0.00 0.00 0.00 0.00 0.00

Pedestrian Volume Data:

Movements:

Flow:

Lane width:
Walk speed:
% Blockage:

Median Type: None
# of vehicles: 0

Flared approach Movements:
# of vehicles: Eastbound 0
# of vehicles: Westbound 0

Lane usage for movements 1,2&3 approach:

Lane 1 Lane 2 Lane 3
L T R L T R L T R
¥ N N N Y N N N N
Channelized: N
Grade: 0.00

Lane usage for movements 4,5&6 approach:

Lane 1 Lane 2 Lane 3
L T R L T R L T R
N Y Y N N N N N N
Channelized: N
Grade: 0.00

Lane usage for movements 7,8&9 approach:

Lane 1 Lane 2 Lane 3
L T R L T R L T R
N N N N N N N N N
Channelized: N
Grade: 0.00

Lane usage for movements 10,11&12 approach:

Lane 1 Lane 2 Lane 3
L T R L T R L T R
¥ N Y N N N N N N
Channelized: N
Grade: 0.00

pData for Computing Effect of Delay to Major Street Vehicles:



Northbound thbound

Shared 1ln volume, major th vehicles' 0 0
Shared 1ln volume, major rt vehicles: 0 0
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Length of study period, hrs: 0.25

Worksheet 4 Critical Gap and Follow-up time calculation.

Critical Gap Calculaticns:

Movement 1 10 12
t c,base 4.1 7.1 6.2
t c,hv 1.0 1.0 1.0
P hv 0.00 0.00 0.00
t €.g 0.2 0.1
G 0.00 0.00 0.00
£ 3,1t 0.0 0.7 0.0
tE e.T:

1 stage 0.00 0.00 0.00
E e

1 stage 4.1 6.4 6.2
Follow Up Time Calculations:
Movement 1 10 12
t f,base 2.2 35 3.3
t f£,HV 0.9 0.9 0.9
P hv 0.00 0.00 0.00
t £ 2.2 3.5 3.3

Worksheet 6 Impedance and capacity equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 627
Potential Capacity 487
Pedestrian Impedance Factor 1.00
Movement Capacity 487
Probability of Queue free St. 0.97
Step 2: LT from Major St. 4 1
Conflicting Flows 688
Potential Capacity 916
Pedestrian Impedance Factor 1.00
Movement Capacity 916
Probability of Queue free St. 0.97
Step 4: LT from Minor St. 74 10
Conflicting Flows 1300
Potential Capacity 180
Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor 0.97
Maj. L, Min T Adj. Imp Factor. 0.97
Cap. Adj. factor due to Impeding mvmnt 0.97
Movement Capacity 175

Worksheet 8 Shared Lane Calculations

Shared Lane Calculations

Movement 7 8 9 10 11 12
| [[-===== = e=se=- I
I I
I I
v{vph) \ 31 14
Movement Capacity 175 487
Shared Lane Capacity 219

Worksheet 10 delay,queue length, and LOS



Movement 1 4. 7 8 9 10 11 2

v{vph) 30 45

C m(vph) 916 219

v/c 0.03 0.21

95% queue length

Control Delay 9.1 257

LOS A D
Approach Delay 25.7

Approach LOS D



TWE=K8F STLY TN Lo TwED, ANALYRTE
Analysz: Chac A Bairz
Intersection: Foxhall Road and "W" Streec
Count Date: Kerri A. dNclan
Time Period: AM - Existing
Intersection Orientation: North-South Major St.
Vehicle Volume lData:
Movements: 1 2 3 4 3 6 7 8 9 10 11 12
Volume: 28 697 e 1 821 41 5 0 2 23 0 61
HFR: 28 527 1 1 821 41 3 J 2 23 0 61
PHF : 1.00 1.00 1.09 1.20 1.00 1.C0 1.00 1.00 1.00 1.00 1.00 1.00
PEV: 0.00 2.00 0.060 0.900 0.00 0.00 0.90 3.90 J.00 0.00 0.0C 0.60
Pedestrian Volume Dacta:
Movements:
Flow:
Lane width:
Walk speed:
% Blockage:
Median Type: None
# of venicles: 0
Flared approcach Movements:
# of vehicles: Eastbound 0
# of vehicles: Westbound 0

Lane usage for movements 1,2&3 approach:

Lane 1 Lane 2 Lane 3
L T R L T R L T R
4 ¥ ¥ N N N N N N
Channelized: N
Grade: 2.00

Lane usage for movements 4,5&6 approach:

Lane 1 Lane 2 Lane 3
- B 24 L T R L T R
d b p N N N N N N
Channeiized: N
Grade: 0.350

Lane usage for mcwvements 7,8&9 approach:

Lane 1 Lane 2 Lane 3
L T R T b R 14 T F
Y A Y N N N N b N
Channelized: N
Grade: C.C0C

Lane usage for movements 10,11%12 approach:

Lane 1 Lane 2 Lane 3
L T Bl | m K L T R
Y Y X N N N N N N
Channelized: N
Grade: 0.00

Data for Computing Effect of Delay to Major Street Vehicles:



nocuna

v
[}]
1
1
)
8}
(8]
™
1
4]
wn
[#]
L
!

Shared ln wclume, major th veni
Shared la volume, majcr r=z -
Sat flow rats, majcr th venizles: 2

[LIN]

i
FUCY G Y
(RS- N

Sar £low rats, major r:T ver = i
Nurmpber cf major sctree:t through _anes:
Length of study period, hrs: 0.25

Workxsheet 4 Critical Gap and Fcllow-up time calculaticn.

Cricical Gap Calculations:

Movement 1 4 7 8 9 10 1l 12
t c,base 4.1 4.1 7 6.5 6.2 T3 Y 6.2
t c,hv 1.9 1.3 1.0 1.0 s | 1.0 3.9 1.0
? hv 0.00 0.00 0.00 0.80 0.00 0.00 0.00 .30
t c,g 052 3.2 G.1 02 0.2 0.1
G 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
t Fale 0.0 0.0 0.0 0.0 0.0 0.0 3.0 a.0
| A - Yy

1 stage 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.00
tc

1 stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
Follow Up Time Calculaticns:
Movement 1 4 7 8 9 10 11 12
t f,base 2.2 2.2 2.5 4.0 3.3 3.5 4.0 3.3
t £,BV 0.9 0.9 0.9 0.9 0.9 3.9 3.9 0.9
P hv 0.00 0.00 0.00 0.00 0.00 0.5%0 0.20 0.060
t £ 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Step 1: RT from Mincr St. 9 12
Conflicting Flows 698 842
Potential Capacity 444 367
Pedestrian Impedance Factor 1.00 1.00
Movement Capacicy 444 367
Probability of Queue free St. ' 1.00 0.83
Step 2: LT from Major St. B 1
Conflicting Flows 698 862
Potential Capacity 908 789
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 208 789
Probabilitcy of Jueue free St. 1.00 0.9%6
Ma3j. L Shared in. Prob. Queue Free St. 1.00 . 0.54
Step 3: TH from Minor St 8 11
Conflicting Flows 1618 1598
Potential Capacicy 16 108
Pedestrian Impedance Factor 1.20 1.00
Cap. Adji. factcr due to Impeding mvmnt 0.54 0.94
Movement Capacity A 98 201
Propabilitcy of Zueue free St. 1.9¢ 1.00
Step 4: LT f£rom Mineor 3t 7 20
Conflicting Flows 1628 . 1558
Potential Capacicy 83 B7
Pedestrian Impedance Factor 1.00 1.30
Maj. L, Min T Impedance factecr 9.24 0.94
Maj. L, Min T AdZ. Imp Factor. 0.93 0.95
Cap. Adj. factor due to Impeding mvmnt 0.79 0.95
Movement Capacity 66 82

Worksheet 8 Shared Lane Calculations

Shared Lane Calculacions
Movement 7 8 9 10 11 12



viven, ) il z 23 ] 81

Mcvement Capacity €35 =5 14 32 201 357

Shared Lane Capacicty 87 i85

Worksheet 10 delay,queue length, and LOS

Movement 1 4 7 8 9 19 a3 12
R S [[=mmmmm e oo |
| ] |
| [ [

v(vph) 28 1 7 84

C mi{vphi 739 598 g7 B8

vic £.94 .93 .08 0.453

95% gueue length

Control Deliay 9.1 9.0 50.1 38.6

LOS A A F E

Approach Delay 50.1 38.6

Approach LCS 2 E

Worksheet 11 Shared Major LT Impedance and Delay

Rank 1 Delay Calculations

Mcvement 2 5
P oj 7.96 1.00
v il 697 821
v i2 1 41
s i1 , 1700 1700
5 i2 1700 1700
P* 0] 0.94 1.00
D maj left 9.7 9.0
N number major st lanes 1 1

Delay, rank 1 mvmts 0.6 0.0



ECS: Unsigra’ized ;i‘:sec:i:ns sel_ease I.lb

TWC-KAY STCP CONWCL (TWST: ANALYSIS

Analysc: CThad A Baird

Intersecticn: Foxhall Rcad and "W" Strset
Count Date: Kerri A. Noian

Time Periocd: PM - Existing

Intersection Orientation: North-South Major St.

Vehicle Volume Data:

Movements: 1 2 3 4 5 6 7 8 9 10 11 12
Volume: 47 534 2 1 557 27 1 0 3 39 0 24
HFR: 47 634 2 1 537 27 1 0 3 39 0 24
PHF: 1.00 1.00 1.30 1.00 1.30 1.00 1.00 1.30 1.00 1.00 1.00 1.00
PHV 0.00 0.30 0.00 0.03 G.00 0.0C 0.00 0.06 0.00 0.0 0.920 0.900
Pedestrian Volume Data:
Movements:
Flow:
Lane width:
Walk speed:
% Blockage:
Median Type: None
# of vehicles: 0
Flared aporoach Movements:
# of vehicles: Eastbound 0
4 of vehicles: Westbound J
Lane usage for movements 1,2&3 approach:
Lane 1 Lane 2 Lane 3
L T R L T R L T R
Y Y ¥ N N N N N N
Channelized: N
Grade: 0.00
Lane usage for movements 4,5&6 approach:
Lare 1 Lane 2 Lane 3
L T R oL T R L T R
Y Y Y N . N N N N N
Channelized: N
Grade: 0.0C
Lane usace for movements 7,8&%9 approach:
—ane Lane 2 Lane 3
L = R Li T R L T R
¥ ¥ Y N N N N N N
Charnelized: N
Grade: 0.0C
Lane usage for movements 10,11&12 approach: :
Lane 1 Lane 2 Lane 3
L T R L T " R L T R
Y Y 4 N N N N N N
Channelized: N
Grade: .00

Data for Computing Effect of Delay to Major Street Vehicles:



Shared ln voliume, maicr == ';e‘::i:les.
Shared ln volume, maicr rT venicles™

Sat flow rate, malor th wvaalicles: )
Sat flow rate, major rt venicles: ; LHEG
Number of major street through lanes: = 3 *

Lengtn of study periocd, nrs: 0.25
Worksheet 4 Critical Gap and Follow-up time calculation.

Critical Gap Calculatigns:

Movement i 4 7 8 S 10 1% 12
t c¢,base 4.2 . B 75 6.5 6.2 Tk 6.5 6.2
t c,hv 1.2 1.2 .0 +.Q 1.0 1.0 1.2 1.0
P hv 0.00 0.00 0.G0 0.00 0.00 0.00 0.00 0.00
t c,9 0.2 0.2 0.2 0.2 0.2 0.1
G 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00
£ 3,1t 0.0 0.0 0.0 0.9 0.0 0.9 0.0 0.0
| P

1l stage 0.60 2.00 ¢.20 0.00 2.00 .00 2.00 0.00
£ e

1 stage 4.3 13 i e d 5.9 6.2 ek 6.5 6.2
Follow Up Time Calculations:
Movement i 4 7 8 9 10 11 12
t f,base 2.2 2:2 3.5 4.0 33 < 4.0 3.3
t £,HV 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
P hv 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t £ 2.2 2.2 3.5 4.0 3.3 3D 4.0 A
Worksheet 6 Impedance and capacity eguations

Step l: RT from Miror St. 9 12
Conflicting Flows 655 571
Potential Capacity 470 524
Pedestrian Impedance Factor 1.00 2.00
Movemenc Capacity 70 524
Probability of Queuve £free St. 0.99 0.95
Step 2: LT from Major St. 4 1
Conflicting Flows 656 384
Potential Capacity 941 1001
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 941 1001
Probabilicy of Queue ZIree St. 1.00 0.95
Maj. L Sharec ln. Prob. Queue Free St. 1.00 0.92
Step 3: TH from Minor Sc. 8 TL
Conflicting Flcws 1335 1323
Potential Capacicy 155 138
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factzor due o Impeding mvmnt 0.92 .92
Movement Capacity : 143 145
Propcabilicy of _Zueue Irze 3t. 1.20 1.00
Step 4: 1T from Mincr St 7 i0
Confiizcing Flows 1324 1323
Potential Capacity 132 135
Pedestrian Impedance Factor 1.900 1.00
Maj. L, Min T Impedance facror 0.92 0.92
Maj. L, Min T Adj. Imp Fac:tor. 0.94 0.94
Cap. Adj. faccor due s Impeding mvmn: 0.90 093
Movement Capacity 119 126

Worksheetr 8 Shared Lane Calculations

Shared Lane Calculations
Movement . 7 8 9 10 11 12



s iveh! g 3 3 iz 5 z4

Mcvemenz Tagacic: e 43 172 128 i 324

SkarsZ Lane Zapacity 27J 177

Worksheet 10 delay,queue length, and LOS

Movement 1 4 7 8 9 10 2 12
| -mmmmmmm e m e T — |
| i |
| i |

v (vph) 47 1 4 53

C m{vph! 100 541 270 177

vic .03 G.2 3.01 J.36

95% gueue length

Control Delay 8.8 8.8 18.5 36.2

.0s A A c =

Approach Delay 18.5 36.2

Approach LOS (25 =

Worksheer 11 Shared Major LT Impedance ancé Telay

Rank 1 Deiay Calculaticns

Movement 2 5
P oF 0.95 1.00
v il 654 5357
Vi 2 27
S il 1700 1700
S i2 1700 1700
P* 03 0.92 1.00
D maj left 8.8 8.8
N number major st lanes 1 1
Delay, rank 1 mvmts 0.7 0.0
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HCS: Signals Release 3.1b

‘ncer: Foxnall R&. and Garfieid St. Cizy/St: Washing:ton, D.C.

Analyst: Chad A. Baird Proj #: 1636-002

date: 5/6/98 Period: AM (7:45 - 8:45) - Existing
i/W St: Garfield Street N/S St: Foxhall Road

SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound
L = R L T R L T R L T R
Jo. Lanes 0o 1 o0 | o0 1 o0 0 1 0 0 - 0
.GConfig LTR LTR LTR LTR
Jolume 38 50 3 102 17 17 0 749 53 31X 836 13
sane Width 12.0 12.0 12.0 12.0
RTOR Vol 0 0 i C | 0
Juration 1.00 Area Type: All other areas
Signal Operations
Shase Combination 1 2 3 4 5 6 7 8
IB Left P NB Left P
Thru P Thru P
Right o) Right P
Peds Peds
VB Left P SB Left P
Thru P Thru P
Right D Right P
Peds Peds
NB Right EB Right
SB Right WB Right
3reen 17.0 45.0
Yellow 4.0 4.0
311 Red 0.0 0.0
Zycle Length: 70.0 secs
Intersection Performance Summary.
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
3rp Capcity (s) v/C gl G Delay LOS Delay LOS
zastbound
TR 351 1445 0.29 0.243 23.6 C 23.6 C
Jestboun
LTR 306 © 1260 0.49 0.243 28.5 C 28.5 C
Northbound
TR 1088 1693 0.82 0.643 16.7 B 16.7 B
Southbound
LTR 1048 1632 0.93 0.643 31.2 c 31.2 C

Intersection Delay = 24.6 (sec/veh) Intersection LOS = C
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HCS: Signals Release 3.1b

Chad A. Baird
Sorove/Slade Associates, Inc.
1140 Connecticut Avenue NW

Suite 700
Nashington, DC 20036
Phone: (202)296-8625 Fax: (202)785-8825

E-Mail: C3aird@GSATrans.com
OPERATIONAL ANALYSIS

Intersection: Foxhall Rd. and Garfield St.
City/State: Washington, D.C.

Analyst: Chad A. Baird

Project No: 1636-002

Time Period Analyzed: AM (7:45 - 8:45) - Existing
Date: 5/6/99

East/West Street Name: Garfield Street

North/South Street Name: Foxhall Road

VOLUME DATA

Eastbound Westbound Northbound | Southbound
L T R L T R L T R L T R
Volume 38 S0 3 102 17 17 0 749 53 31 836 13
PHF 0.90 0.9C 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90
PK 15 Vol 11 14 1 28 5 5 0 208 15 9 232 4
Hi Ln Vol
$ Grade 0 0 0 0
Ideal Sat 1900 1900 1900 1900
ParkExist
NumPark
% Heavy Vel |0 0 0 0 0 0 0 0 0 0 0 0
No. Lanes 0 22 9 0 1 0 0 1 0 0 ¥ 0
LGConfig LTR LTR LTR LTR
Lane Width 12.0 12.0 12.0 12.0
RTOR Vol 0 0 0 0
Adj Flow 102 151 891 077
$InSharedLn
Prop Turns [0.42 0.03 [0.75 0.:13 |0.00 0.07 [0.03 0.01
NumPeds 0 0 0 0
NumBus ! 0 0 0 0

Duration 1.30 - Area Type: All other areas
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OPZRATING PARAMETERS

Fastbound | Westbound Nortxbound Southbound :
L T R L T R 5 T R L T R |
' l
Init Unmet 0.0 0.0 0.0 0.0 )
Arriv. Type 3 3 3 3 I
Jnit Ext. 3.0 3.0 3.0 3.0
I Factor 1.000 1.000 1.000 1.000 {
Lost Time 2.0 2.0 2.0 2.0 i
Ext of g 2.0 2.0 2.0 2:0 [
Ped Min g 0.0 0.0 0.0 0.0
PHASE DATA
Phase Combination 1 2 3 4 | 5 7 8
EB Left P NB Left P
Thru P Thru P
Right P Right P
Peds Peds
NB Left P SB Left P
Thru P Thru P
Right P Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Sreen 17.0 45.0
Yellow 4.0 4.0
all Red 0.0 0.0
Cycle Length: 70.0 secs




®
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YVOLUME ADJUSTMENT WORXSHEET
Adjusted Prop. Prop.

Appr./ Mvt Flow No. Lane Flow Rate Left Right
Movement Volume PHF Rate Lanes Group RTOR In Lane Grp Turns Turns
Eastbound

Left 38 0.90 42 0

Thru 50 0.90 56 % LTR 101 0.42 0.03

Right 3 280 3 0 0
Westbound

Left 102 0.90 113 0

Thru 17 0.90 19 1 LTR 151 0475 Q.13

Right 17 0.80 19 0 0
Northbound

Left 0 0.20 0 0

Thru 749 0.90 832 1 LTR 891 0.00 0.07

Right 53 0.90 59 0 0
Southbound

Left 31 0.90 34 0

Thru 836 0.90 929 1 LTR 977 0.03 0.01

Right 13 0.90 14 0 0
* YValue entered by user.

SATURATION FLOW ADJUSTMENT WORKSHEET

Appr/ Ideal Adj
Lane Sat £ £ f £ bid t £ £ £ Sat
Group Flow W HV G P BB A LU RT LT Flow
Eastbound Sec LT Adj/LT Sat:
LTR 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.896 0.849S 1445
Westbound Sec LT Adj/LT Sat:
LTR 1900 1.000 1.000 21.000 1.000 1.000 .00 1.00 0.883 0.751 1260
Northbound Sec LT Ad3 /LT Sat:
LTR 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.891 1.000 1653
Southbound Sec LT ACj /LT Sat:
LTR 1900 1.000 1.000 1.000 1.00C 1.000 1.00 1.00 0.898 0.956 1632
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CRPACITY ANALYSZS WORKSHEET

ads; Ad3 Sat Tlow Green --Lane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/c
Mvmt Group (v) (s) (v/s) (g/C) (c) Ratio

Eastbound
Bri
Sec.
Leftc
Thru LTR 101 1445 0.07 0.243 351 0.29
Right
Nestbound
Pri.
Sec.
Left
Thru LTR 151 1260 # 0.12 0.243 3C6 0.49
Right
Northbound
Pri.
Sec.
Left
Thru LTR 891 1693 0.53 0.643 1088 0.82
Rignht
Southbound
Pri.
Sec.
Left
Thru LTR 977 1632 # 0.60 0.643 1049 0.93
Right

Sum (v/s) critical
= 8.00 sec Critical v/c(X)

n n
oo
08}
'_-I

L
|

Lost Time/Cycle,

LEVEL OF SERVICE WORKSHEET

Appr/ Ratios Unf Prog Lane Incremental Res Lane Group Approach

Lane Del Adj Grp Factor Del Del
Grp v/c g/C dl Fact Cap k d2 d3 Delay LOS Delay LOS
Eastbound

LTR 0.29 90.243 21.6 1.000 351 0.50 2. 0.0 23.6 e 23 6 €

Nestbound

w1
(@]

LTR 0.49 0.243 22.8 1.000 306 2.50 5.7 0.0 285 C 28.
Northbound

LTR 0.82 0.643 9.4 .000 1088 0.50 735 0.0 16.7 B 16.7 B

‘..t

Southbound

.000 1049 0.50 20.8 0.0 312 £ 31.2 C

p
| e
!.__l

LTR 0.923 0.643 1

Intersection Delay = 24.6 (sec/veh) Intersection LOS = C
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SUPPLEMENTAL PEXRMITTED LT WORKSHEZ

for exclusive lefts

APPROACH EB WB NB SB
Zycle Length, C 70.0 sec
Actual Green Time for Lane Group, G
2ffective Green Time for Lane Group, ¢
Jpposing Effective Green Time, go
Number of Lanes in Lane Group, N
Number of Opposing Lanes, No
adjusted Left-Turn Flow Rate, V1t
Proportion of Left Turns in Opposing Flow, Plto
Adjusted Opposing Flow Rate, Vo
Lost Time for Lane Group, tl
Left Turns per Cycle: LTC=V1tC/3600
Jpposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo
Jpposing Platoon Ratio, Rpo (Table 9-2 or Ean 9-7)
gf=[Gexp(- a * (LTC ** b))]-tl, gi<=g
Jpposing Queue Ratio: gro=1-Rpo(go/C)
Jg=(4.943Volc**0.762) (gro**1.061)-tl, gg<=g
Ju =g-gq if gg>=gf, =g-3f if gg<gf
a=(gg-gf) /2, n>=0
Ptho=1-Plto
P1l*=Plt[1+{(N-1)g/ (gf+gu/E11+4.24)))
Ell (Figure 9-7)
El2=(1-2tho**n) /Plto, E12>=1.0
fmin=2 (1+Plt)/g or £fmin=2(1+Pl)/g
gdiff=max(gg-gf,0)
fm=[gf/gl+[gu/g] [1/{1+P1(E1l1-1)}], (min=fmin;max=1.00)
flt=fm=[gf/gl+gdiff[1/{1+P1lt(E12-1)}]
+[gu/g)l (1/(1+P1lt(E1l1-1)], (min=fmin;max=1.0) or flt=(fm+0.91(N-1)]/N**
£l

For special case of single-lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
lefc-turn lane and redo calculations.

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

For special case of multilane approach opposed by single-lane approach

or when gf>gg, see texc:.



for shared lefts

APPROACH
Zycle Length, C 70C.0 sec
Actual Green Time for Lane Group, G
Effective Green Time for Lane Group, g
Jpposing Effective Green Time, go
Number of Lanes in Lane Group, N
Number of Opposing Lanes, No
Adjusted Left-Turn Flow Rate, V1t
Proportion of Left Turns in Lane Group, Plt
Proportion of Left Turns in Opposing Flow, Plto
Adjusted Opposing Flow Rate, Vo
Lost Time for Lane Group, tl
Left Turns per Cycle: LTC=VvV1tC/3600
Opposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo
Jpposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7)
gf=[Gexp(- a * (LTC ** b))]l-tl, gf<=g
Jpposing Queue Ratio: gro=1-Rpo(go/C)
Jg=(4.943vVolc**0.762) (gro**1.061)-tl, gg<=g
Ju =g-gq if gg>=gf, =g-gf if gqg<gf
n=(gg-gf) /2, n>=0
Ptho=1-Plto
Pl*=Plt[1+{(N-1)g/ (gf+gu/E11+4.24)))
Ell (Figure 9-7)
El2=(1-Ptho**n)/Plto, E12>=1.0
fmin=2 (1+P1lt) /g or fmin=2(1+Pl)/g
gdiff=max(gg~gf,0)

fm=[gf/gl+[gu/g]l [1/{1+P1(E11-1)}], (min=fmin;max=1.00)

flt=fm=[gf/g]l+gdiff[1/{1+P1t(E12-1)}]

+[gu/g] [1/(1+P1lt(E11-1)], (min=fmin;max=1.0) or flt=[fm+0.

fit Primary

SUPPLEZMENTAL PERMITTED LT WORXSEEET

e

EB

170
17.00
17.0
1

1

42
0.42
0.75
151
.00
.82
.94
.00
.0
.76
.36
2.64
i
+25
.42
s BT
.00
o 174
+39
+B5

OOOHRPFRPOOORFROPRREFNOIR

.00
.58
G D
33
.00
A
B
D

91 (N-1)]/N**

0.845 0.751 1.000

For special case of single-lane approach opposed by multilane approach,

see text.

* Tf Pl>=1 for shared left-turn lanes with N>1, then assume de-facto

left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes,

Tor special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.

flt=

SB

45.0
45.00
45.0

34

0.03
0.00
891

4.00
0.66
1733
1.00
192
.36
1457
25 .81
.00
.00
03
.36
.00
.05
.00
28

OO Wor o

0.956

fm.
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SUPPLEMENTAL UNIFORM D=LAY WORKSHEET

EBLT WBLT NBLT SBLT
Adj. LT Vol from Vol Adjustment Worksheet, v
v/c ratio from Capacity Worksheet, X
Primary phase effective green, g
Secondary phase effective green, ggq
(From Supplemental Permitted LT Worksheet), gu
Cycle length, C 7C.0 Red =(C-g~gg-gu), r
Arrivals: v/ (3600(max(X,1.0))), qa
Primary ph. departures: s/3600, sp
Secondary ph. departures: s(gg+gu)/(gu*3600), ss
XPerm
XProt
XCase
Queue at beginning of green arrow, Qa
Queue at beginning of unsaturated green, Qu
Residual gueue, Qr
Uniform Delay, dl

DELAY/LOS WORXSHEET WITH INITIAL QUEUE

Initial Dur. Uniform Delay Initial Final Initial Lane

Appr/ Unmet Unmet Queue Unmet Queue Group
Lane Demard Demand Unadj. Adj. Param. Demand Delay Delay
Group Q veh t Hrs. ds dl sec u Q wveh d3 sec d sec
Eastbound

Westbound

Northbound

Southbound

Intersectiorn Delay 24.6 sec/veh -Intersection LOS C



ERROR MZSSAGES

No errors to reporc.




@

ECS: Signals Re_ease 3.1b
inter: Foxzall Rd. and Garfield St. City/St: Washington, D.C.
inalyst: Chad A. Baird Proi #: 1636-002
late: 5,6/99 Period: PM (5:00 - 6:00) - Existing
2/W St: Garfield Street N/S St: Foxhall Road
SIGNALIZED INTERSECTION SUMMARY
| Eastbound Westbound Northbound Southbound |
| L i R L 5 R L T R L i R |
| [
i
Jo. Lanes | 0 1 ¢ 0 1 0 0 1 0 0 1 0
.GConfig { LTR LTR LTR LTR
Jolume 128 39 4 85 48 19 0 708 85 14 552 .19
wane Width | 12.0 12.0 12.0 12.0
RTOR Vol 0 0 0 0 :
Juration 1.00 Area Type: All other areas
Signal Operations
2hase Combination 1 2 3 4 5 6 7 8
IB Left P NB Left P
Thru P Thru P
Right P Right P
Peds Peds
NB Left P SB Left P
Thru P Thru P
Right P Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Jreen 17.0 45.0
Yellow 4.0 4.0
311 Red 0.0 0.0
Zycle Length: 70.0 secs
Intersection Performance Summary,
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
3rp Capcity (s) v/c giliG Delay LOS Delay LOS
Eastbound
TR 353 1455 0 222 0.243 22.6 (6 22.6 e
Nestbound
LTR 325 1337 0.52 0.243 28.8 C 28.8 C
Northbound
LTR 1082 1683 0.81 0.643 16.5 B 16.5 B
Southbound
LTR 1068 1662 0.61 0.643 9.9 A 9.9 A
Intersection Delay = 15.5 (sec/veh) Intersection LOS = B




*had A. Baird
jorove/Slade Associates,
1140 Connecticut Avenue NW

suite 700

vashington,
Shone:
I-Mail:

@

DC 20036
(202)296-8625
CBaird@GSATrans.com

I

HCS:

nc.

OPERATIONAL ANALYSIS

Intersection:

lity/State:
inalyst:
?roject No:

lime Period Analyzed:

date:

tast/West Street Name:
Jorth/South Street Name:

Foxhall RA4.
Washington, D.C.
Chad A. Baird
1636-002

( ]

Signals Release 3.1lb

Fax:-

(202)785-8825

and Garfield St.

PM (5:00 - 6:00) - Existing

5/6/99
Garfield Street
Foxhall Road

VOLUME DATA

Eastbound | Westbound Northbound Southbound

L . R { L o R L o R L T R
Jolume 28 39 4 |85 48 19 0 708 85 14 552 19 !
2HF 0.9C 0.%0 ¢.90 {0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 C.90 !
2K 15 vol 8 A1 1 |24 13 5 0 197 24 4 153 S
ii Ln Vol [
¥ Grade 0 i 0 0 0
Ideal Sat 1900 1900 1900 1900
ParkExist
NumPark
3 Heavy Veh|O0 0 0 0 0 0 0 0 0 0 0 0
No. Lanes 0 1 0 0 1 0 0 1 0 0 1 0
LGConfig LTR LTR LTR LTR
Lane Width 12,0 12.0 12.0 12.0
TOR Vol 0 0 0 0 |
idj Flow 78 168 881 650
3InSharedLn
Prop Turns |0.40 0.05 |0.56 0.13 |0.00 0.11 |0.02 0.03
NumPeds 0 0 0 0
NumBus 0 0 0 0
Juration 1.00 Area Type: All other areas



OPERATING PARAMITERS
Eastbound Westbound Nortchbound Soutrbound 1
L i R L T R L T R L T R }
|
Init Unmet 0.0 0.0 ] 0.0 0.0 |
Arriv. Type 3 3 3 3 l
Unit Ext. | 3.0 3.0 3.0 3.0
I Factor 1.000 1.000 1.000 1.000 i
Lost Time 2.0 2.0 2.0 2.0 :
Ext of g 2.0 2.0 2.0 2:0 1
Ped Min g 0.0 E 0.0 0.0 0.0 |
PHASE DATA
Phase Combination 1 2 3 4 | 5 7 8
EB Left p NB Left P
Thru P Thru P
Right D Right P
Peds Peds
WB Left P SB Left P
Thru P Thru P
Right P Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 17,0 45.0
Yellow 4.0 4.0
All Red 0.0 0.0
Cycle Length: 70.0 secs



VOLUME ADJUSTMENT WORKSHEET
Ad-usted Prop. Prop.

Appr./ Mvt Flow XNo. Lare Flow Rate Left Rignt
Movement Volume PHF Rate Lanes Group RTOR In Lane Grp Turns Turns
Eastbound

Left 28 0.80 31 0

Thru 39 0.90 43 & LTR 78 0.40 0.05

Right 4 0.990 4 0 0
Westbound

Left 85 0.90 94 0

Thru 48 0.90 53 1 LTR 168 0.56 0.13

Right 19 0.90 21 0 0
Northbound

Left 0 0.90 0 0

Thru 708 0.90 787 1 LTR 881 0.00 0.21

Right 85 0.90 94 0 0
Southbound

Left 14 0.90 16 0 _

Thru 552 0.90 613 1 LTR 650 0.02 0.03

Right 19 0.90 21 0 0
* Value entered by user.

SATURATION FLOW ADJUSTMENT WORKSHEET

Appr/ Ideal Adj
Lane Sat £ £ i £ f £ E £ f sat
Group Flow W HV G P BB A LU RT LT Flow
Eastbound Sec LT Adj/LT Sat:
LTR 1800 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.893 0.858 1455
Westbound Sec LT Adj/LT Sat:
LTR 1900 1.000 1.000 1.000 1.000 1.000 1.00 =Z.00 o0.883 0.797 3337
Northobound Sec LT Adj/LT Sat:
LTR 1300 1.0C0 1.000 11.000 1.000 1.000 .00 1.00 0.886 1.000 1683
Southbound ‘Sec LT Adj/LT Sat:
LTR 1800 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.8%9% 0.977 1662

——— -
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CAPACITY

ANAZLYSIS WORXSHEZT
2Adj Adj Sac Flow Green --Lane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity Vi
Mvmt Group (v) (s) (v/s) (g/C) (c) Ratio
Eastbound
Pri.
Sec.
Left
Thru LTR 78 1455 0.05 0.243 353 0.22
Right
Westbound
Pri.
Sec.
Left
Thru LTR 168 1337 023 0.243 325 0.52
Right
Northbound
Pri.
Sec.
Left
Thru LTR 881 1683 .52 0.643 1082 0.81
Right
Southbound
Bri.
Sec.
Left
Thru LTR 650 1662 0.39 0.643 1068 061
Right
Sum (v/s) critical = 0.65
Lost Time/Cycle, L = 8.00 sec Critical v/c(X) = 0.73
LEVEL OF SERVICE WORKSHZET
Appr/ Ratios Unf Prog Lane Incremental Res Lane Group Approach
Lane Del AcT Grp Factor Del Del
Grp v/c g/e di Fact Cap k d2 d3 Delay LOS Delay LOS
Eastbound
LTR 022 0.243 21. 1.000 353 0.50 1.4 0.0 22.%6 & 22.6 ¢
Westbound
LTR 0.52 0.243 22. 1.000 325 0.50 5.9 .0 28.8 C 28.8 C
Northbound
LTR 0.81 0.643 9.4 1.000 1082 0.50 7.1, 0:0 16.5 B 16:5 B
Southbound
LIR 063 0.643 7.3 1.000 1068 0.50 2.6 0.0 9.9 A 9.9 A
Intersection Delay = 15.5 (sec/veh) Intersection LOS B



SUPPLEMENTAL PERMITTED LT WORXSHEET

for exclusive lefts

APPROACH EB w3 NB
Cycle Length, C 70.0 sec
Actual Green Time for Lane Group, G
Effective Green Time for Lane Group, g
Opposing Effective Green Time, go
Number of Lanes in Lane Group, N
Number of Opposing Lanes, No
Adjusted Left-Turn Flow Rate, V1t
Proportion of Left Turns in Opposing Flow, Plto
Adjusted Opposing Flow Rate, Vo
Lost Time for Lane Group, tl
Left Turns per Cycle: LTC=V1tC/3600
Opposing Flow per Lane, Per Cycle: Volc=VoC/3600£fluo
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7)
gf=[Gexp(- a * (LTC ** b))]-tl, gf<=g
Opposing Queue Ratio: gro=1-Rpo(go/C)
gg=(4.943Volc**0.762) (gqro**1.061)-tl, gg<=g
gu =g-gq if gg>=gZ, =g-gf if gg<gf
n=(gg-gf) /2, n>=0
tho=1-Plto
P1*=P1lt[1+{ (N-1)g/ (gf+gu/E11+4.24)))
Ell (Figure 9-7)
El2=(1-Ptho**n)/Plto, E1l2>=1.0
fmin=2(1+P1lt)/g or fmin=2(1+Pl)/g
gdiff=max(gg-gf,0)
fm=[gf/gl+[gu/g] [1/{1+P1(E11-1)}], (min=fmin;max=1.00)
flt=fm=[gf/gl+gdiff(1/{1+P1lt(E12-1)}]
+[gu/gl[1/(1+P1lt(E11-2) ], (min=fmin;max=1.0) or flt=[fm+0.91(N-1)]/N**
£t

For special case of. single-lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-£facto
left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=

For special case of multilane approach opposed by single-lane approach

or when gf>ga, see text.

SB

£
.
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SUZPLEMIENTAL 2ERMITTZD LT WORKSHEET
for shared lefts

APPROACH EB
Cycle Length, C 70.0 sec
Actual Green Time for Lane Group, G N &
Effective Green Time for Lane Group, ¢ 17
Opposing Effective Green Time, go 17
Number of Lanes in Lane Group, N 1
Number of Opposing Lanes, No 1
Adjusted Left-Turn Flow Rate, V1t 31
Proportion of Left Turns in Lane Group, Plt 0.
Proportion of Left Turns in Opposing Flow, Plto 0.
Adjusted Opposing Flow Rate, Vo 16

Lost Time for Lane Group, tl 4
Left Turns per Cycle: LTC=V1tC/3600 C
Opposing Flow per Lare, Per Cycle: Volc=VoC/3600£fluo 3
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 95-7) 1
gf=[(Gexp(- a * (LTC ** b))]-tl, gf<=g 5
Opposing Queue Ratio: gro=1-Rpo(go/C) 0
gg=(4.943Volc**0.762) (qro~*1.061)-tl, gg<=g 3
gu =g-gq if gg>=gf, =g-gf if gg<gf 1
n=(gg-gf) /2, n>=0 0
Ptho=1-Plto 0
Pl*=Plt[1l+{(N-1)g/ (gf+gu/E11+4.24))) 0
Ell (Figure 9-7) 1
El2=(1-Ptho**n)/Plto, El1l2>=1.0 1
fmin=2(1+Plt) /g or fmin=2(1+Pl)/g 0
gdiff=max(gg-gf,0) 0
fm=[{gf/gl+{gusgl [2/{1+P1(E11l-1)}], (min=ZImin;max=1.00) O
flt=fm=(gf/gl+gdiff[1/{1+P1lt(E12-1)}]
+[gu/gl (1/(i+P1t(E11-1)], (min=fmin;max=1.0) or f£lt=[fm+0.
flt Primary 0.

00

.44
.40
.64
.00
16
.00
.86

COCOoOORFRFRPPOOORPRPRPROORFRPRF &

<131
.60
30
.49
.00
.18
22
.80

N3

45.
45.
45,

1

1

0

0.
0.
65
4.
0.
12
‘9
0.
Q.
.2
37

HJOoOWMNOoO O W

91 (N-1)]/N**
858 0.797 1.000

For special case of single-lane approach opposed by multilane approach,

see text.

* Tf Pl>=1 for shared left-turn lanes with N>1, then assume de-facto

left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes,
For special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.

SB
0 45.0
0C £45.0C
0 45.0
1
16
00 0.02
02 0.00
0 881
00 4.00
00 0.31
.64 17.13
00 1.00
0 25.8
36 0.36
46 10.44
54 39,21
.73 0.00
.98 1.00
.00 0.02
.66 3.33
.60 1.00
.04 (.05
.46 (.00
.00 (0.98
0.977
fle=fm.
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SUPPLEMENTAL UNIFORM DELAY WORKSHEEET

EBLT WBLT
Adj. LT Vol from Vol Adjustment Worksheet, v
v/c ratio from Capacity Worksheet, X
Primary phase effective green, g
Secondary phase effective green, gg
(From Supplemental Permitted LT Worksheet), gu
Cycle length, C 70.0 Red =(C-g-gg-gu), r
Arrivals: v/ (3600(max(X,1.0))), qa
Primary ph. departures: s/3600, sp
Secondary ph. departures: s(gg+gu)/(gu*3600), ss
XPerm
XProc
XCase
Queue at beginning of green arrow, Qa
Queue at beginning of unsaturated green, Qu
Residual queue, Qr
Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITIAL QUEUE

NBLT

SBLT

Initial Dur. Uniform Delay Initial Firal Initial Lane

Appr/ Unmet Unmet Queue Unmet Queue Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Delay
Group Q wveh t hrs. ds dl sec u Q veh d3 sec d sec
Eastbound

Westbound

Northbourd

Southbound

Intersection Delay 15.5 sec/ven .Intersection LOS

B



ERROR MESSAGES

No errors to report.




TOTAL FUTURE HIGHWAY CAPACITY ANALYSIS
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HCS: Signalized Intersections Release 3.1c
Inter: Whithaven Pwy and Foxhall Road City/St: Washington, D.C.
Analyst: Chad A Baird Proj #: 1634-006
Date: 02/29/00 Period: AM - Total Future - Mitigation
E/W St: Whitehaven Parkway N/S St: Foxhall Road

SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound
L T R L L R L T R L T R
No. Lanes 1 0 1 0 0 0 1 1 0 0 1 1
LGConfig L R L 7T T R
Volume 120 86 75 728 722 198
Lane Width [12.0 12.0 12:0 12.0 1250 1240
RTOR Vol 0 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left A
Thru Thru A
Right A Right
Peds Peds
WB Left SB Left
Thru Thru A
Right Right A
Peds Peds
NB Right EB Right
SB Right A WB Right
Green 16.0 46.0
Yellow 4.0 4.0
All Red 0.0 0.0
Cycle Length: 70.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 413 1805 032 0.229 22.9 C
22.8 C
R 369 1615 0.26 0.229 22.5 C
Westbound
Northbound
L 365 556 0+23 0.657 B2 A
T 1249 1900 0.65 0.657 803 A 8.1 A
Southbound
2t 1249 1900 0.64 0.657 8.3 A 6.5 A
R 1615 1615 0.14 1.000 0.0+ A
Intersection Delay = 8.9 (sec/veh) Intersection LOS = A




Chad A. Baird

Gorove/Slade Associates,

N

Inc.

1140 Connecticut Avenue NW

Suite 700

Washington, DC 20036

HCS: Signalized Intersections Release 3.1lc

(202)785-8825

Phone: (202)296-8625 Fax:
E-Mail: CBaird@GSATrans.com

OPERATIONAL ANALYSIS
Intersection: Whithaven Pwy and Foxhall Road
City/State: Washington, D.C.
Analyst: Chad A Baird
Project No: 1634-006

Time Period Analyzed:

Date:

East/West Street Name:

North/South Street Name:

AM - Total Future - Mitigation
02/29/00

Whitehaven Parkway

Foxhall Road

VOLUME DATA

- BEastbound Westbound Northbound Southbound
L T R L T R L T R L T R
Volume 120 86 75 728 722 198
PHF 0.90 0.90 0.90 0.90 0.90 0.90
PK 15 Vol 33 24 21 202 201 55
Hi Ln Vol
% Grade 0 0 0
Ideal Sat 1900 1900 1900 1900 1900 1900
ParkExist
NumPark
% Heavy Veh|0 0 0 0 0 0
No. Lanes 1 1 0 0 0 1 1 0 0 1 4
LGConfig L R L T T R
Lane Width [12.0 12.0 12.0 12.0 12,0 32,0
RTOR Vol 0 0
Adj Flow 133 96 83 809 802 220
$InSharedLn
Prop Turns
NumPeds 0 0 0
NumBus 0 0 0 0 0 0
Duration 0.25 Area Type: All other areas




OPERATING PARAMETERS
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
Init Unmet |0.0 0.0 0.0 0.0 0.0 0.0
Arriv. Type|3 3 3 3 3 3
Unit Ext. 3l 3.0 3.0 3.0 3.0 3.0
I Factor 1.000 1.000 1.000
Lost Time 2.0 2.0 2.0 2.0 2.0 2.0
Ext of g 2.0 2.0 2.0 2.0 2.0 2.0
Ped Min g 3.0 3.0 3.0
PHASE DATA
Prase Combination 1 2 3 4 | 5 7 8
EB Left A NB Left A
Thru Thru A
Right A Right
Peds Peds
WB Left SB Left
Thru Thru A
Right Right A
Peds Peds
NB Right EB Right
SB Right A WB Right
Green 16.0 46.0
Yellow 4.0 4.0
All Red 0.0 0.0
Cycle Length: 70.0 secs
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VOLUME ADJUSTMENT WORKSHEET

Adjusted Prop. Prop.

Appr. / Mvt Flow No. Lane Flow Rate Left Right
Movement Volume PHF Rate Lanes Group RTOR In Lane Grp Turns Turns
Eastbound

Left 120 0.90 133 1 L 133

Thru 0

Right 86 0.90 96 1 R 0 96
Westbound

Left 0

Thru 0

Right 0
Northbound

Left 75 0.90 83 1 L 83

Thru 728 0.90 809 1 s 809

Right 0
Southbound

Left 0

Thru 722 0.90 802 1 T 802

Right 198 0.90 220 1 R 0 220

* Value entered by user.

SATURATION FLOW ADJUSTMENT WORKSHEET

Appr/ Ideal Adj
Lane Sat £ £ £ f E : b2 f I Sat
Group Flow W HV G P BB~ A LU RT LT Flow
Eastbound Sec LT Adj/LT Sat:

L 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 =---- 0.950 1805
R 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.850 =---- 1615
Westbound Sec LT Adj/LT Sat:

Northbound Sec LT Adj/LT Sat:

L 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 =---- - 0.293 556
5 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 1.000 1.000 1900
Southbound Sec LT Adj/LT Sat:

T 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 1.000 1.000 1900
R 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.850 =---- 1615
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CAPACITY ANALYSIS WORKSHEET

Adj Adj Sat Flow Green --Lane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/c
Mvmt Group (v) (s) (v/s) (g/C) (c) Ratio

Eastbound
Pri.
Sec.
Left L 133 1805 # 0.07 0.229 413 0.32
Thru
Right R 96 1615 0.06 0.229 369 0.26

Westbound
Pri.

Sec.
Left
Thru
Right

Northbound

Pri.

Sec.

Left L 83 556 015
Thru i 809 1900 # 0.43
Right

Southbound

Pri.
Sec.
Left
Thru T 802 1900 0.42
Right R 220 1615 0.14

i23
.65

657 365
.657 1249

oo
[N e]

. 657 12459 0.64
.000 1615 0.14

= o

Sum (v/s) critical
Lost Time/Cycle, L = 8.00 sec Critical v/c(X)

nn
o
u
o

LEVEL OF SERVICE WORKSHEET

Appr/ Ratios Unf Prog Lane Incremental Res Lane Group Approach

Lane Del Adj Grp Factor Del Del
Grp v/c g/C dil Fact Cap k d2 d3 Delay LOS Delay LOS
Eastbound
L 0.32 0.229 22.5 1.000 413 0.11 0.5 0.0 22.9 C
22.8 C
R 0.26 0.229 22.1 1.000 369 0.11 0.4 0.0 22.5 L
Westbound
Northbound
L 0.23 0.657 4.8 1.000 365 & I Gs3 0.0 Bl A
T 0.65 0.657 7.2 1.000 1249 0.23 1.2 0.0 8.3 A 8.1 A

Southbound

T 0.64 0.657 7.1 1.000 1249 0.22 2 0 P 0.0 :
R 0.14 1.000 0.0 1.000 1615 0.11 0.0 0.0 0.0+ A

Intersection Delay = 8.9 (sec/veh) Intersection LOS = A



SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

APPROACH EB WB NB SB

Cycle Length, C 70.0 sec
Actual Green Time for Lane Group, G 46.0
Effective Green Time for Lane Group, g 46.0
Opposing Effective Green Time, go 46.0
Number of Lanes in Lane Group, N 1
Number of Opposing Lanes, No 1
Adjusted Left-Turn Flow Rate, V1t 83
Proportion of Left Turns in Opposing Flow, Plto 0.00
Adjusted Opposing Flow Rate, Vo 802
Lost Time for Lane Group, tl 4.00
Left Turns per Cycle: LTC=V1tC/3600 1.61
Opposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo 15.59
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7) 1.00
gf=[Gexp(- a * (LTC ** b))]-tl, gf<=g 0.0
Opposing Queue Ratio: gro=1-Rpo(go/C) 0.34
gg=(4.943Volc**0.762) (gro**1.061)-tl, gg<=g 8.88
gu =g-gq if gg>=gf, =g-gf if gg<gf 37.12
n=(gg-gf) /2, n>=0 4.44
Ptho=1-Plto 1.00
P1l*=Plt[1+{(N-1)g/(gf+gu/E11+4.24)}] 1.60
Ell (Figure 9-7) 2.76
El2=(1-Ptho**n) /Plto, E12>=1.0 1.00
fmin=2 (1+P1lt) /g or £fmin=2(1+Pl) /g 0.09
gdiff=max(gg-gf, 0) 0.00
fm=[(gf/gl+[gu/gl] [1/{1+P1(E1l1-1)}], (min=fmin;max=1.00) 0.29
flt=fm=[gf/gl+gdiff[1/{1+P1lt(E12-1)}]
+[gu/g] [1/(1+P1lt(E1l1-1)], (min=fmin;max=1.0) or flt=[fm+0.91(N-1)]/N**

p i & o 0.293

For special case of single-lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

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

For special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.



SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

APPROACH EB WB NB SB
Cycle Length, C 70.0 sec
Actual Green Time for Lane Group, G
Effective Green Time for Lane Group, g
Opposing Effective Green Time, go
Number of Lanes in Lane Group, N
Number of Opposing Lanes, No
Adjusted Left-Turn Flow Rate, V1t
Proportion of Left Turns in Lane Group, Plt
Proportion of Left Turns in Opposing Flow, Plto
Adjusted Opposing Flow Rate, Vo
Lost Time for Lane Group, tl
Left Turns per Cycle: LTC=V1tC/3600
Opposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7)
gf=[Gexp(- a * (LTC ** b))]-tl, gf<=g
Opposing Queue Ratio: gro=1-Rpo(go/C)
gqg=(4.943Volc**0.762) (gro**1.061)-tl, gg<=g
gu =g-gq if gg>=gf, =g-gf if gg<gf
=(gg-gf) /2, n>=0
Ptho=1-Plto
Pl*=Plt[1+{(N-1)g/ (gf+gu/E11+4.24)))
Ell (Figure 9-7)
El2=(1-Ptho**n)/Plto, E12>=1.0
fmin=2(1+P1t) /g or fmin=2(1+Pl) /g
gdiff=max(gg-gf, 0)
fm=[gf/gl+[gu/g] [1/{1+P1(E11-1)}], (min=fmin;max=1.00)
flt=fm=([gf/gl+gdiff[1/{1+P1lt(E12-1)}]
+[gu/g]l [1/(1+P1t(E11l-1)], (min=fmin;max=1.0) or flt=[fm+0.91(N-1)]/N**
flt Primary

For special case of single-lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

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

For special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.
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SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT
Adj. LT Vol from Vol Adjustment Worksheet, v
v/c ratio from Capacity Worksheet, X
Primary phase effective green, g
Secondary phase effective green, gq
(From Supplemental Permitted LT Worksheet), gu
Cycle length, C 70.0 Red =(C-g-gg-gu), r
Arrivals: v/(3600(max(X,1.0))), ga
Primary ph. departures: s/3600, sp
Secondary ph. departures: s(gg+gu)/(gu*3600), ss
XPerm
XProt
XCase
Queue at beginning of green arrow, Qa
Queue at beginning of unsaturated green, Qu
Residual queue, Qr
Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITIAL QUEUE

SBLT

Initial Dur. Uniform Delay Initial Final Initial Lane

Appr/ Unmet Unmet Queue Unmet Queue Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Delay
Group Q veh t hrs. ds dl sec u Q veh d3 sec d sec
Eastbound

Westbound

Northbound

Southbound

Intersection Delay 8.9 sec/veh Intersection LOS A



ERROR MESSAGES

No errors to report.




Inter:
Analyst:
Date:

" HCS:

W B

Signalized Intersections Release

Whithaven Pwy and Foxhall Road City/St: Washington,
Chad A Baird
02/29/00
E/W St: Whitehaven Parkway

Proj #: 1634-006

Period: PM - Total Future - Mitigation
Foxhall Road

N/S St:

SIGNALIZED INTERSECTION SUMMARY

3.1¢

D.Cs

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes 1 0 1 0 0 0 1 1 0 0 1 1
LGConfig L R L. T T R
Volume 53 58 44 437 484 130
Lane Width |12.0 12.0 2.0 12,0 12.0 12.0
RTOR Vol 0 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left A
Thru Thru A
Right A Right
Peds Peds
WB Left SB Left
Thru Thru A
Right Right A
Peds Peds
NB Right EB Right
SB Right A WB Right
Green 16 46 .0
Yellow 4.0 4.0
All Red 0.0 0.0
Cycle Length: 70.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 413 1805 0.14 0.229 21.7 G
21.8 c
R 369 1615 7 0.229 21.9 %
Westbound
Northbound
L 510 776 0.10 0.657 4.5 A
T 1249 1900 0.39 0.657 5 il A 5.6 A
Southbound
T 1249 1900 0.43 0.657 6.0 A 4.7 A
R 1615 1615 0.09 1.000 0.0+ A
Intersection Delay = 6.6 (sec/veh) Intersection LOS = A




A .
HCS: Signalized Intersections Release 3.1c
Chad A. Baird

Gorove/Slade Associates, Inc.
1140 Connecticut Avenue NW

Suite 700
Washington, DC 20036
Phone: (202)296-8625 Fax: (202)785-8825

E-Mail: CBaird@GSATrans.com
OPERATIONAL ANALYSIS

Intersection: Whithaven Pwy and Foxhall Road
City/State: Washington, D.C.

Analyst: Chad A Baird

Project No: 1634-006

Time Period Analyzed: PM - Total Future - Mitigation
Date: 02/29/00

East/West Street Name: Whitehaven Parkway

North/South Street Name: Foxhall Road

VOLUME DATA

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
Volume 53 58 44 437 484 130
PHF 0.90 0.90 0.90 0.90 0.90 0.90
PK 15 Vol 15 16 12 121 134 36
Hi Ln Vol
% Grade 0 0 0
Ideal Sat 1900 1900 1900 1900 1900 1900
ParkExist
NumPark
% Heavy Veh|O0 0 0 0 0 0
No. Lanes L 0 1 0 0 0 1 1 0 0 1 1
LGConfig L R L T T R
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol 0 0
Adj Flow 59 64 49 486 538 144
%$InSharedLn
Prop Turns
NumPeds 0 0 0
NumBus 0 0 0 0 0 0

Duration 0.25 Area Type: All other areas



OPERATING PARAMETERS

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
Init Unmet |0.0 0.0 0.0 0.0 0.0 0.0
Arriv. Type|3 3 3 3 3 3
Unit Ext. 3.0 3.0 3.0 3.0 3.0 3.0
I Factor 1.000 1.000 1.000
Lost Time 2.0 2.0 2.0 2.0 2.0 2.0
Ext of g 2.0 2.0 2.0 2.0 2.0 2.0
Ped Min g 3.0 3.0 3.0
PHASE DATA

Phase Combination 1 2 3 4 | 5 7 8
EB Left A NB Left A

Thru Thru A

Right A Right

Peds Peds
WB Left SB Left

Thru Thru A

Right Right A

Peds Peds
NB Right EB Right
SB Right A WB Right
Green 16.0 46.0
Yellow 4.0 4.0
All Red 0.0 0.0
Cycle Length: 70.0 secs




VOLUME ADJUSTMENT WORKSHEET

Adjusted Prop. Prop.

Appr./ Mvt Flow No. Lane Flow Rate Left Right
Movement Volume PHF Rate Lanes Group RTOR In Lane Grp Turns Turns
Eastbound .

Left 53 0.90 59 1 L 59

Thru 0

Right 58 0.90 64 1 R 0 64
Westbound

Left 0

Thru 0

Right 0
Northbound

Left 44 0.90 49 1 L 49

Thru 437 0.90 486 1 T 486

Right 0
Southbound

Left 0

Thru 484 0.90 538 1 T 538

Right 130 0.90 144 1 R 0 144
* Value entered by user.

SATURATION FLOW ADJUSTMENT WORKSHEET

Appr/ Ideal Adj
Lane Sat £ £ £ £ £ £ f f f Sat
Group Flow w HV G P BB A LU RT LT Flow
Eastbound Sec LT Adj/LT Sat:
L 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 ==-- 0.950 1805
R 1%00 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.850 ---- 1615
Westbound Sec LT Adj/LT Sat:
Northbound Sec LT Adj/LT Sat:
L 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 =---- 0.408 776
T 100 1.000 1.000 1.000 1.000 1.000 1.00 1.00 1.000 1.000 1900
Southbound Sec LT Adj/LT Sat:
T 1900 1.000 1.000 1.000 1.000 1.000 1.00 21.00 1.000 1.000 1900
R 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.850 ~---- 1615
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CAPACITY ANALYSIS WORKSHEET

Adj Adj Ssat Flow Green --Lane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/c
Mvmt Group (v) (s) (v/s) (g/C) (c) Ratio

Eastbound
Pri.
Sec.
Left L 59 1805 0.03 0.229 413 0.14
Thru
Right R 64 1615 # 0.04 0.229 369 0.17

Westbound
Pri.

Sec.
Left
Thru
Right

Northbound

Pri.

Sec.

Left L 49 776 0.06
Thru T 486 1900 0.26
Right

Southbound

Pri.
Sec.
Left
Thru T 538 1900 # 0.28
Right R 144 1615 0.09

wd O
+39

.657 510
657 1249

oo
o o

.657 1249 0.43
.000 1615 0.09

o

Sum (v/s) critical = 0.32
Lost Time/Cycle, L = 8.00 sec Critical v/c(X) —

LEVEL OF SERVICE WORKSHEET

Appr/ Ratios Unf Prog Lane Incremental Res Lane Group Approach

Lane Del Adj Grp Factor Del Del
Grp v/c g/C dl Fact Cap k d2 d3 Delay LOS Delay LOS
Eastbound
L 0.14 0.229 21.5 1.000 413 0.11 0.2 0.0 21,7 €

21.8 c
R 0.17 0.229 21.7 1.000 369 0.11 0.2 0.0 21.9 C
Westbound
Northbound -
L 0.10 0.657 4.4 1.000 510 0.1 0.1 0.0 4.5 A
T 0.39 0.657 5.5 1.000 1249 0.11 0.2 0.0 57 A 5B A
Southbound
T 043 0.657 5.7 1.000 1249 0.11 0.2 0.0 6.0 - A 4.7 A
R 0.09 1.000 0.0 1.000 1615 0.11 0.0 0.0 0.0+ A

Intersection Delay = 6.6 (sec/veh) Intersection LOS = A



SUPPLEMENTAL PERMITTED LT WORKSHEET
for exclusive lefts

APPROACH EB WB NB SB
Cycle Length, C 70.0 sec
Actual Green Time for Lane Group, G 46.0
Effective Green Time for Lane Group, g 46.0
Opposing Effective Green Time, go 46.0
Number of Lanes in Lane Group, N 1
Number of Opposing Lanes, No 1
Adjusted Left-Turn Flow Rate, V1t 49
Proportion of Left Turns in Opposing Flow, Plto 0.00
Adjusted Opposing Flow Rate, Vo 538
Lost Time for Lane Group, tl 4.00
Left Turns per Cycle: LTC=V1tC/3600 0.95
Opposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo 10.46
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7) 1.00
gf=[Gexp(- a * (LTC ** b))]-tl, gf<=g 0.0
Opposing Queue Ratio: gro=1-Rpo(go/C) 0.34
gg=(4.943Volc**0.762) (gro**1.061)-tl, gg<=g 5.50
gu =g-gq if gg>=gf, =g-gf if gg<gf 40.50

n=(gg-gf) /2, n>=0 2
Ptho=1-Plto 1
P1*=Plt[1+{ (N-1)g/ (gf+gu/E11+4.24)}] 1,
Ell (Figure 9-7) 2.16
El2=(1-Ptho**n)/Plto, El1l2>=1.0 1
fmin=2(1+Plt) /g or £fmin=2(1+Pl)/g 0
gdiff=max(gg-gf,0) 0
fm=[gf/gl+[gu/g]l [1/{1+P1(E11-1)}], (min=fmin;max=1.00) 0
flt=fm=(gf/gl+gdiff[1/{1+P1t(E12-1)}]
+[gu/g] [1/(1+P1t(E11l-1)], (min=fmin;max=1.0) or flt=[fm+0.91(N-1)]/N**
flt 0.408

For special case of single-lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

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

For special case of multilane approach opposed by single-lane approach

or when gf>gqg, see text.



SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

APPROACH EB WB NB SB
Cycle Length, C 70.0 sec
Actual Green Time for Lane Group, G
Effective Green Time for Lane Group, g
Opposing Effective Green Time, go
Number of Lanes in Lane Group, N
Number of Opposing Lanes, No
Adjusted Left-Turn Flow Rate, V1t
Proportion of Left Turns in Lane Group, Plt
Proportion of Left Turns in Opposing Flow, Plto
Adjusted Opposing Flow Rate, Vo
Lost Time for Lane Group, tl
Left Turns per Cycle: LTC=V1tC/3600
Opposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7)
gf=[Gexp(- a * (LTC ** b))]-tl, gf<=g
Opposing Queue Ratio: gro=1-Rpo(go/C)
gqg=(4.943Volc**0.762) (qro**1.061)-tl, gg<=g
gu =g-gq if gg>=gf, =g-gf if gg<gf
n=(gqg-gf) /2, n>=0
Ptho=1-Plto
P1*=Plt[1+{ (N-1)g/ (gf+gu/E11+4.24)))
Ell (Figure 9-7)
El2=(1-Ptho**n) /Plto, El12>=1.0
fmin=2 (1+P1lt) /g or fmin=2(1+Pl) /g
gdiff=max(gg-gf, 0)
fm=[gf/gl+(gu/g] [1/{1+P1(E11-1)}], (min=fmin;max=1.00)
flt=fm=[gf/gl+gdiff[1/{1+P1lt(E1l2-1)}]
+[gu/gl [1/(1+P1t(E11-1)], (min=fmin;max=1.0) or flt=[fm+0.91(N-1)]/N**
flt Primary

For special case of single-lane approach opposed by multilane approach,

see text.

* Tf Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

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

For special case of multilane approach opposed by single-lane approach

or when gf>gqg, see text.



SUPPLEMENTAL UNIFORM DELAY WORKSHEET

. EBLT WBLT NBLT SBLT
Adj. LT Vol from Vol Adjustment Worksheet, v
v/c ratio from Capacity Worksheet, X
Primary phase effective green, g
Secondary phase effective green, gg
(From Supplemental Permitted LT Worksheet), gu
Cycle length, C 70.0 Red =(C-g-gg-gu), r
Arrivals: v/ (3600(max(X,1.0))), ga
Primary ph. departures: s/3600, sp
Secondary ph. departures: s(gg+gu)/(gu*3600), ss
XPerm
XProt
XCase
Queue at beginning of green arrow, Qa
Queue at beginning of unsaturated green, Qu
Residual queue, Qr
Uniform Delay, dl
DELAY/LOS WORKSHEET WITH INITIAL QUEUE
Initial Dur. Uniform Delay Initial Final Initial Lane
Appr/ Unmet Unmet Queue Unmet Queue Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Delay
Group Q0 veh t hrs. ds dl sec u Q veh d3 sec d sec
Eastbound
Westbound
Northbound
Southbound

Intersection Delay 6.6 sec/veh Intersection LOS A
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ERROR MESSAGES

No errors to report.




HCS: Signalized Intersections Release 3.1lc
Inter: W Street and Foxhall Road City/St: Washington, D.C.
Analyst: Chad A Baird Proj #: 1634-006
Date: 02/29/00 Period: AM - Total Future - Mitigation
E/W St: W Street N/S St: Foxhall Road
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes 0 1 0 0 1 0 1 0 0 1 0
LGConfig LTR LTR LTR LTR
Volume 19 0 61 5 0 2 31 804 1 1 840 36
Lane Width 12.0 12.0 12.0 12.0
RTOR Vol 0 0 0 0
Duration 025 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left P NB Left P
Thru P Thru P
Right P Right P
Peds Peds
WB Left P SB Left P
Thru P Thru P
Right P Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 150 45.0
Yellow 4.0 4.0
All Red 1.0 1.0
Cycle Length: 70.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate :
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
LTR 305 1423 0.29 0.214 25 c 25.5 C
Westbound
LTR 300 1402 0.03 0.214 21. e 21.9 &
Northbound
LTR 1041 1620 0.89 0.643 22. C 22.0 ¢
Southbound
LTR 1092 1699 0.89 0.643 5 C 21 .5 C
Intersection Delay = 21.9 (sec/veh) Intersection LOS = C
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HCS: Signalized Intersections Release 3.1c

Chad A. Baird
Gorove/Slade Associates, Inc.
1140 Connecticut Avenue NW

Suite 700
Washington, DC 20036
Phone: (202)296-8625 Fax: (202)785-8825

E-Mail: CBaird@GSATrans.com
OPERATIONAL ANALYSIS

Intersection: W Street and Foxhall Road
City/State: Washington, D.C.

Analyst: Chad A Baird

Project No: 1634-006

Time Period Analyzed: AM - Total Future - Mitigation
Date: 02/29/00

East/West Street Name: W Street

North/South Street Name: Foxhall Road

VOLUME DATA

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
Volume 19 0 61 5 0 2 31 804 1 1 840 36
PHF 0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90
PK 15 Vol 5 0 17 2 0 i 9 223 1 1 233 10
Hi Ln Vol
% Grade 0 0 0 0
Ideal Sat 1900 1900 1900 1900
ParkExist
NumPark
% Heavy Veh|O0 0 0 0 0 0 0 0 0 0 0 0
No. Lanes 0 1 0 0 1 0 0 1 0 0 1 0
LGConfig LTR LTR LTR LTR
Lane Width 12.0 12.0 12.0 12.0
RTOR Vol 0 0 0 0
Adj Flow 89 8 928 974
$InSharedLn
Prop Turns |0.24 0.76 [0.75 0.25 [(0.04 0.00 |0.00 0.04
NumPeds 0 0 0 0
NumBus _ 0 0 0 0

Duration 0.25 Area Type: All other areas



Init Unmet
Arriv. Type
Unit Ext.

I Factor
Lost Time
Ext of g
Ped Min g

Phase Combination 1

EB Left
Thru
Right
Peds

WB Left
Thru
Right
Peds

NB Right

SB Right

Green

Yellow

All Red

Cycle Length: 70.0

OPERATING PARAMETERS
Eastbound Westbound Northbound Southbound
L T R L I R L T R L T R
0.0 0.0 0.0 0.0
3 3 3 3
3.0 3.0 .0 3.0
1.000 1.000 1.000 1.000
2.0 2.0 2.0 2.0
20 2.0 2.0 2.0
3B 3.0 3.0 3.0
PHASE DATA
3 4 | 5 7 8
P NB Left P
P Thru P
P Right P
Peds
P SB Left P
P Thru P
P Right P
Peds
EB Right
WB Right
15.0 45.0
4.0 4.0
10 10

sSecs




VOLUME ADJUSTMENT WORKSHEET

Adjusted Prop. Prop.
Appr./ Mvt Flow No. Lane Flow Rate Left Right
Movement Volume PHF Rate Lanes Group RTOR In Lane Grp Turns Turns
Eastbound
Left 19 0.90 21 0
Thru 0 0.90 0 1 LTR 89 0.24 0.76
Right 61 0.90 68 0 0
Westbound
Left 5 0.90 6 0
Thru 0 0.90 0 1 LTR 8 0.75 0.25
Right 2 0.90 2 0 0
Northbound
Left 31 0.90 34 0
Thru 804 0.90 893 1 LTR 928 0.04 0.00
Right 1 0.90 1 0 0
Southbound
Left 1 0.90 1 0 :
Thru 840 0.90 933 1 LTR 974 0.00 0.04
Right 36 0.90 40 0 0

* Value entered by user.

SATURATION FLOW ADJUSTMENT WORKSHEET

Appr/ Ideal Adj
Lane Sat f £ f f 3 T % f £ Sat
Group Flow w HV G P BB A LU RT LT Flow
Eastbound Sec LT Adj/LT Sat:

LTR 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.797 0.940 1423

Westbound Sec LT Adj/LT Sat:

LTR 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.866 0.852 1402

Northbound Sec LT Adj/LT Sat:

LTR 1300 1.000 1.000 1;000 1.000 1.000 1.00 1.00 0.900 0.947 1620

Southbound Sec LT Adj/LT Sat:

LTR 1900 1.000 1.000 1.000 1.000 1.000 1.00 1.00 0.894 1.000 1699



— @

CAPACITY ANALYSIS WORKSHEET

Adj Adj Sat Flow Green --Lane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/c
Mvmt Group (v) (s) (v/s) (g/C) (c) Ratio
Eastbound
Pri.
Sec.
Left
Thru LTR 89 1423 # 0.06 0.214 305 0.29
Right
Nestbound
Pri.
Sec.
Left
Thru LTR 8 - 1402 B 0.214 300 0.03
Right
Northbound
Pri.
Sec.
Left
Thru LTR 928 1620 0 0.643 1041 0.89
Right
Southbound
Pri.
Sec.
Left
Thru LTR 974 1699 # 0.57 0.643 1092 0.89
Right
Sum (v/s) critical = 0.64
Lost Time/Cycle, L 10.00 sec Critical v/c(X) = 0.74
LEVEL OF SERVICE WORKSHEET
Appr/ Ratios Unf Prog Lane Incremental Res Lane Group Approach
Lane Del Adj Grp Factor Del Del
3rp v/c g/C di Fact Cap k d2 d3 Delay LOS Delay LOS
Eastbound
LTR 0.29 0.214 23. 1.000 305 0.50 2. 0.0 25.5 C 25.5 C
Nestbound
LTR 0.03 0.214 21. 1.000 300 0.50 0. 0.0 21.9 e 21.9 &
Northbound
TR 0.89 0.643 10. 1.000 1041 0.50 3 Y | 0.0 22.0 c 22.0 C
Southbound
LTR 0.89 0.643 10.5 1.000 1092 0.50 L 0.0 21.5 C 21.5 ¢
Intersection Delay = 21. (sec/veh) Intersection LOS = C
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SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

APPROACH EB WB NB SB
Cycle Length, C 70.0 sec
Actual Green Time for Lane Group, G
Effective Green Time for Lane Group, g
Opposing Effective Green Time, go
Number of Lanes in Lane Group, N
Number of Opposing Lanes, No
Adjusted Left-Turn Flow Rate, V1t
Proportion of Left Turns in Opposing Flow, Plto
Adjusted Opposing Flow Rate, Vo
Lost Time for Lane Group, tl
Left Turns per Cycle: LTC=V1tC/3600
Opposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7)
gf=[Gexp(- a * (LTC ** b))]-tl, gf<=g
Opposing Queue Ratio: gro=1-Rpo(go/C)
gg=(4.943Volc**0.762) (gro**1.061)-tl, gg<=g
gu =g-gq if gg>=gf, =g-gf if gg<gf
n=(gqg-gf) /2, n>=0
Ptho=1-Plto
P1*=P1lt[1+{(N-1)g/ (gf+gu/E11+4.24)}]
Ell (Figure 9-7)
El2=(1-Ptho**n)/Plto, E12>=1.0
fmin=2(1+P1lt)/g or fmin=2(1+P1l)/g
gdiff=max(gg-gf,0)
fm=[gf/gl+[gu/g]l [1/{1+P1(E11-1)}], (min=fmin;max=1.00)
flt=fm=[gf/gl+gdiff[1/{1+P1t(E12-1)}]
+[gu/gl [1/(1+P1lt(E11-1)], (min=fmin;max=1.0) or flt=[fm+0.91(N-1)]/N**
£l

For special case of single-lane approach opposed by multilane approach,

see text.

* If P1>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

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

For special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.



SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

APPROACH
Zycle Length, C 70.0 sec
Actual Green Time for Lane Group, G
Effective Green Time for Lane Group, g
Jpposing Effective Green Time, go
Number of Lanes in Lane Group, N
Number of Opposing Lanes, No
Adjusted Left-Turn Flow Rate, V1t
Proportion of Left Turns in Lane Group, Plt
Proportion of Left Turns in Opposing Flow, Plto
Adjusted Opposing Flow Rate, Vo
Lost Time for Lane Group, tl
Left Turns per Cycle: LTC=V1tC/3600
Jpposing Flow per Lane, Per Cycle: Volc=VoC/3600fluo
Opposing Platoon Ratio, Rpo (Table 9-2 or Egn 9-7)
gf=[Gexp(- a * (LTC ** b))]1-tl, gf<=g
JOpposing Queue Ratio: gro=1-Rpo(go/C)
gqg=(4.943Volc**0.762) (gro**1.061)-tl, gg<=g
Ju =g-gq if gg>=gf, =g-gf if gg<gf
n=(gqg-gf) /2, n>=0
Ptho=1-Plto
P1*=Plt[1+{ (N-1)g/ (gf+gu/E11+4.24)))
Ell (Figure 9-7)
El2=(1-Ptho**n) /Plto, E12>=1.0
fmin=2(1+P1lt) /g or fmin=2(1+Pl)/g
gdiff=max(gqg-gf,0)

fm=[gf/g)l+[(gu/gl [1/{1+P1(E1l1l-1)}], (min=fmin;max=1.00)

flt=fm=[gf/g]+gdiff[1/{1+P1t(E12-1) }]

EB

15,
15.

=
(9]

=

OOORFRPPFRPROOOFPOORPFOOUIOOONREF PR

+[gu/gl [1/(1+P1t(E11-1)], (min=fmin;max=1.0) or flt=[fm+0.

flt Primary

0

.24
STD

.00
.41
S0
.00
o2

<19

00

0.81
.00
«25
.24
.39
.00
ki
.00
.94

OooRrRrOocOoOoONJOoodRrREPEOWm

NB

45.0
45.0
45.0
1

1

34
0.04
0.00
974
5.00
0.66
18.94
1.00
18.2
0.36
10.59
26.81
.00
.00
.04
.64
.00
.05
.00
.95

eloNel NS Nal o]

91(N-1) ] /N**

.940 0.852 0.947

For special case of single-lane approach opposed by multilane approach,

see text.

* Tf Pl>=1 for shared left-turn lanes with N>1, then assume de-facto

left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes,

For special case of multilane approach opposed by single-lane approach

or when gf>gqg, see text.

flt=

FOORFRFRWOOO
=
(00]

1.000

fm.



SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT
Adj. LT Vol from Vol Adjustment Worksheet, v
v/c ratio from Capacity Worksheet, X
Primary phase effective green, g
Secondary phase effective green, gg
(From Supplemental Permitted LT Worksheet), gu
Cycle length, C 70.0 Red =(C-g-gg-gu), r
Arrivals: v/ (3600 (max(X,1.0))), qa
Primary ph. departures: s/3600, sp
Secondary ph. departures: s(gg+gu)/(gu*3600), ss
XPerm
XProt
XCase
Queue at beginning of green arrow, Qa
JQueue at beginning of unsaturated green, Qu
Residual queue, Qr
Uniform Delay, dl
DELAY/LOS WORKSHEET WITH INITIAL QUEUE
Initial Dur. Uniform Delay Initial Final Initial Lane
Appr/ Unmet Unmet Queue Unmet Queue Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Delay
Group Q veh t hrs. ds dl sec u Q veh d3 sec d sec
Eastbound
Westbound
Northbound
Southbound

Intersection Delay 21.9 sec/veh Intersection LOS C



ERROR MESSAGES

No errors to report.
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HCS: Signalized Intersections Release 3.1c

Inter: W Street and Foxhall Road City/St: Washington, D.C.
Analyst: Chad A Baird Proj #: 1634-006
Date: 02/29/00 Period: PM - Total Future - Mitigation
E/W St: W Street N/S St: Foxhall Road
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes 0 1 0 0 1 0 0 1 0 0 1 0
LGConfig LTR LTR LTR LTR
Volume 19 0 33 2 i 1 26 461 1 1 492 23
Lane Width 12.0 120 12.0 12 .0
RTOR Vol 0 0 0 0
Duration 025 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left P NB Left P
Thru P Thru P
Right P Right P
Peds Peds
WB Left P SB Left b
Thru P Thru P
Right P Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 20.0 40.0
Yellow 4.0 4.0
All Red 1.0 1.0
Cycle Length: 70.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
LTR 408 1427 0.14 0.286 19.3 B 19.3 B
Nestbound
LTR 439 1536 Q. 01 0.286 17.9 B 17.9 B
Northbound
LTR 936 1638 0.58 0.571 12,2 B 12 .2 B
Southbound
LTR 970 1698 0.59 571 12.4 B 12.4 B

Intersection'Delay = 12.7 (sec/veh) Intersection LOS = B
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HCS: Signalized Intersections Release 3.1lc
had A. Baird

Sorove/Slade Associates, Inc.
1140 Connecticut Avenue NW

Suite 700
Nashington, DC 20036
Phone: (202)296-8625 Fax: (202)785-8825

E-Mail: CBaird@GSATrans.com
OPERATIONAL ANALYSIS

Intersection: W Street and Foxhall Road
Zity/State: Washington, D.C.

Analyst: Chad A Baird

Project No: 1634-006

Time Period Analyzed: PM - Total Future - Mitigation
Date: 02/29/00

East/West Street Name: W Street

North/South Street Name: Foxhall Road

VOLUME DATA

Eastbound Westbound Northbound Southbound
L T R L T R L 7 R L T R
Volume 19 0 33 2 1 1 26 461 1 1 492 23
PHF 0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.%0 0.90 |0.90 0.90 0.90
PK 15 Vol 5 0 9 1 1 1 7 128 1 1 137 6
Hi Ln Vol
% Grade 0 0 0 0
Ideal Sat 1900 1900 1900 1900
ParkExist
NumPark
% Heavy Veh|O0 0 0 0 0 0 0 0 0 0 0 0
No. Lanes 0 1 0 0 1 0 0 1 0 0 1 0
LGConfig LTR LTR LTR LTR
Lane Width 12.0 12.0 12.0 12.0
RTOR Vol 0 0 0 0
Adj Flow 58 4 542 574
%$InSharedLn
Prop Turns |[0.36 0.64 |0.50 0.25 |0.05 0.00 |0.00 0.05
NumPeds 0 0 0 0
NumBus 0 0 0 0

Duration 0.25 Area Type: All other areas



L 4 . A
OPERATING PARAMETERS
Eastbound Westbound Northbound Southbound
L P R L b R L T R L i R
Init Unmet 0.0 0.0 0.0 0.0
Arriv. Type 3 3 3 3
Unit Ext. 3.0 3.0 3.0 3.0
I Factor 1.000 1.000 1.000 1.000
Lost Time 2.0 2.0 2.0 2.0
Ext of g 2l 2.0 2.0 2.0
Ped Min g 3.0 0, 3.0 3.0
PHASE DATA

Phase Combination 1 2 3 4 | B 7 8
EB Left P NB Left P

Thru P Thru P

Right P Right P

Peds Peds
WNB Left P SB Left P

Thru P Thru P

Right P Right P

Peds Peds
NB Right EB Right
SB Right WB Right
Green 20.0 40.0
Yellow 4.0 4.0
All Red A L0
Cycle Length: 70.0 secs
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