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Abstract: 
 
This paper examines the process used to determine the appropriate mainline and ramp 
volume inputs required for modeling existing conditions within a portion of the 
Northwest Area of the regional ramp HOV bypass study using FREQ12 PE.   
 
The Northwest Area is comprised of the following expressway segments: (1) the 
Eisenhower (I-290) and IL 53 expressways, both inbound and outbound between Lake-
Cook Road and a point just west of Austin Avenue; and (2) the Northwest Tollway (I-
90), both inbound and outbound between IL Route 31 and the Cumberland Avenue 
bottleneck. This study focuses on segment (1). 
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Note that the last cell in the last column equals zero when this segment is balanced. This table 
shows that a total of 1,873 vehicles must be added to entrance ramp volumes or subtracted from 
exit ramp volumes in order for this part of the system to balance. 
 
At this point, a decision is made whether or not to substitute Source 2 data for Source 1 data for 
each ramp. This is done using a trial and error method. It is desirable to balance the system with 
a minimum of manual adjustments. If using Source 2 data for a given ramp can reduce the 
overall excess or deficit of vehicles at the interim control point over the entire analysis period, 
the substitution is made. For the purposes of consistency, once a substitution is made it would 
apply to all of the time slices for the inbound or outbound trips for that ramp. Substitutions are 
made only if they bring the overall system, including all time slices, closer to balance. In this 
example, substitutions were made for the following ramps: 
 

  Dundee Road On 
  US 12/Rand Road On 
  Westbound Palatine Road Off 
  Westbound I-90 Off 
  Westbound I-90 On 
  Eastbound I-90 Off 

 
These substitutions and their effects are shown in Table 2 below. 
 
Table 2: 
Substitution of Selected Source 2 Data 

 
 

Inbound AM Trips Hour 7:00 - 8:00 AM
Source 3 Source 1 Source 1

On / Off Ramp Description

ADT volume 
adjusted by time 

of day factor

Actual Hourly 
Ramp Volume on 

3/5/02 (from 
loops)

Actual Hourly 
Mainline Volume 
on 3/5/02 (from 

loops)

Selected 
Comparison 

Ramp 
Volume

Final Ramp 
Volume (for 

input to 
FREQ)

Difference 
Between Final 
RV and Actual 

RV
Percent 

Difference

Final 
Mainline 
Volume

Difference 
Between Final 

MLV and Actual 
MLV

Start 0 0
WB Lake Cook Rd. On 1472 1472 1472 0 0.0% 1472
EB Lake Cook Rd. On 1472 1472 1472 0 0.0% 2944
Dundee Rd. Off -109 -58 3004 -58 -58 0 0.0% 2886 -118
Dundee Rd. On 1273 476 1273 1273 0 0.0% 4159
US 12/Rand Rd. On 1598 970 1598 1598 0 0.0% 5757
WB Palatine Rd. Off -118 -1005 -118 -118 0 0.0% 5639
WB Palatine Rd. On 1111 0 1111 1111 0 0.0% 6750
EB Palatine Rd. Off -109 -68 -68 -68 0 0.0% 6682
EB Palatine Rd. On 325 506 506 506 0 0.0% 7188
US 14/Northwest Hwy. Off -335 0 5601 -335 -335 0 0.0% 6853
US 14/Northwest Hwy. On 640 683 683 683 0 0.0% 7536
WB Euclid Ave. Off -269 -223 -223 -223 0 0.0% 7313
WB Euclid Ave. On 510 0 510 510 0 0.0% 7823
EB Euclid Ave. Off -230 -148 -148 -148 0 0.0% 7675
EB Euclid Ave. On 663 808 808 808 0 0.0% 8483
Kirchoff Rd. On 554 807 807 807 0 0.0% 9290
IL 62/Algonquin Rd. Off -907 -682 -682 -682 0 0.0% 8608
IL 62/Algonquin Rd. On 1032 840 840 840 0 0.0% 9448
WB I-90 Off -1092 -894 -1092 -1092 0 0.0% 8356
WB I-90 On 1318 761 1318 1318 0 0.0% 9674
EB I-90 Off -1428 -2030 6846 -1428 -1428 0 0.0% 8246 1400
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The result of these substitutions is that instead of needing to add 1,873 vehicles, it is now 
necessary to subtract 1,400 vehicles in order to balance this segment. This is done so that the 
ramp volumes from Source 1 data are adjusted by no more than 10%. The ramp volumes derived 
from Source 2 data can be adjusted by more than 10% if necessary. These requirements reflect a 
preference for actual traffic counts from loop detectors over data derived from average daily 
traffic numbers. 
 
Next, the volumes on each ramp are adjusted by just under 10% so that the mainline volume is 
reduced. These results are shown below in Table 3. 
 
Table 3: 
After Adjusting Ramp Volumes by 10%12 

 
 
The 10% ramp volume adjustments bring this segment much closer to balance (from 1,400 to 
226 excess vehicles). To complete the balancing process for this segment, the remaining 226 
extra vehicles on the mainline are removed from the ramps where Source 2 data was used. Each 
ramp is adjusted by roughly equal percentages. See Table 4 below. 
 
 
 
 
 

                                                           
12 Note:  The first control point is located on the mainline just downstream from the Dundee Rd. exit ramp. For this 
study, the Source 2 data provided for the beginning of the expressway were divided equally between the westbound 
and eastbound Lake-Cook Rd. entrance ramps. These ramps were then adjusted so that their sum was made to equal  
the mainline volume at the first control point. The Dundee Rd. exit volume was left unchanged since it has a much 
lower volume. Therefore, a small percentage adjustment would have a negligible effect on this ramp volume (about 
3 vehicles per hour in this case), so, for ease of calculation, it was ignored. 

Inbound AM Trips Hour 7:00 - 8:00 AM
Source 3 Source 1 Source 1

On / Off Ramp Description

ADT volume 
adjusted by time 

of day factor

Actual Hourly 
Ramp Volume on 

3/5/02 (from 
loops)

Actual Hourly 
Mainline Volume 
on 3/5/02 (from 

loops)

Selected 
Comparison 

Ramp 
Volume

Final Ramp 
Volume (for 

input to 
FREQ)

Difference 
Between Final 
RV and Actual 

RV
Percent 

Difference

Final 
Mainline 
Volume

Difference 
Between Final 

MLV and Actual 
MLV

Start 0 0
WB Lake Cook Rd. On 1472 1472 1531 59 4.0% 1531
EB Lake Cook Rd. On 1472 1472 1531 59 4.0% 3062
Dundee Rd. Off -109 -58 3004 -58 -58 0 0.0% 3004 0
Dundee Rd. On 1273 476 1273 1146 -127 10.0% 4150
US 12/Rand Rd. On 1598 970 1598 1440 -158 9.9% 5590
WB Palatine Rd. Off -118 -1005 -118 -129 -11 9.3% 5461
WB Palatine Rd. On 1111 0 1111 1000 -111 10.0% 6461
EB Palatine Rd. Off -109 -68 -68 -74 -6 8.8% 6387
EB Palatine Rd. On 325 506 506 461 -45 8.9% 6848
US 14/Northwest Hwy. Off -335 0 5601 -335 -368 -33 9.9% 6480
US 14/Northwest Hwy. On 640 683 683 623 -60 8.8% 7103
WB Euclid Ave. Off -269 -223 -223 -243 -20 9.0% 6860
WB Euclid Ave. On 510 0 510 460 -50 9.8% 7320
EB Euclid Ave. Off -230 -148 -148 -161 -13 8.8% 7159
EB Euclid Ave. On 663 808 808 736 -72 8.9% 7895
Kirchoff Rd. On 554 807 807 735 -72 8.9% 8630
IL 62/Algonquin Rd. Off -907 -682 -682 -742 -60 8.8% 7888
IL 62/Algonquin Rd. On 1032 840 840 766 -74 8.8% 8654
WB I-90 Off -1092 -894 -1092 -1201 -109 10.0% 7453
WB I-90 On 1318 761 1318 1189 -129 9.8% 8642
EB I-90 Off -1428 -2030 6846 -1428 -1570 -142 9.9% 7072 226
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Table 4: 
Balanced Condition 

 
 
This process is repeated 96 times (16 hourly time slices x 3 inbound segments x 3 outbound 
segments) until the entire system is in balance.  
 
IV. Findings 
 
By applying the systematic process outlined in this paper, reasonable single-point ramp volumes 
can be derived from loop detector data. The process consists of four steps, two of which are 
iterated until the entire section is balanced for the analysis period in question. The process is as 
follows: 
 

1. Set baseline volume data. 
2. Determine control points and their associated mainline traffic volumes for each time 

slice. 
3. Select the first control point and time slice to balance. 
4. Adjust traffic volumes of the ramps located before the selected control point so that the 

adjusted mainline volume equals the mainline volume determined in step 2 above. 
5. Go to step 3 for the next control point and continue until complete. 

 
The keys to the process are (1) determining the appropriate control points and (2) using a 
reasonable algorithm to make ramp volume adjustments.   
 
At a minimum, there should be a control point at both the beginning and the end of the study 
area. If the area to be studied is large and/or connects with other freeways, additional 
intermediate control points may be established near these freeway interchanges. 
 

Inbound AM Trips Hour 7:00 - 8:00 AM
Source 3 Source 1 Source 1

On / Off Ramp Description

ADT volume 
adjusted by time 

of day factor

Actual Hourly 
Ramp Volume on 

3/5/02 (from 
loops)

Actual Hourly 
Mainline Volume 
on 3/5/02 (from 

loops)

Selected 
Comparison 

Ramp 
Volume

Final Ramp 
Volume (for 

input to 
FREQ)

Difference 
Between Final 
RV and Actual 

RV
Percent 

Difference

Final 
Mainline 
Volume

Difference 
Between Final 

MLV and Actual 
MLV

Start 0 0
WB Lake Cook Rd. On 1472 1472 1531 59 4.0% 1531
EB Lake Cook Rd. On 1472 1472 1531 59 4.0% 3062
Dundee Rd. Off -109 -58 3004 -58 -58 0 0.0% 3004 0
Dundee Rd. On 1273 476 1273 1105 -168 13.2% 4109
US 12/Rand Rd. On 1598 970 1598 1387 -211 13.2% 5496
WB Palatine Rd. Off -118 -1005 -118 -134 -16 13.6% 5362
WB Palatine Rd. On 1111 0 1111 1000 -111 10.0% 6362
EB Palatine Rd. Off -109 -68 -68 -74 -6 8.8% 6288
EB Palatine Rd. On 325 506 506 461 -45 8.9% 6749
US 14/Northwest Hwy. Off -335 0 5601 -335 -368 -33 9.9% 6381
US 14/Northwest Hwy. On 640 683 683 623 -60 8.8% 7004
WB Euclid Ave. Off -269 -223 -223 -243 -20 9.0% 6761
WB Euclid Ave. On 510 0 510 460 -50 9.8% 7221
EB Euclid Ave. Off -230 -148 -148 -161 -13 8.8% 7060
EB Euclid Ave. On 663 808 808 736 -72 8.9% 7796
Kirchoff Rd. On 554 807 807 735 -72 8.9% 8531
IL 62/Algonquin Rd. Off -907 -682 -682 -742 -60 8.8% 7789
IL 62/Algonquin Rd. On 1032 840 840 766 -74 8.8% 8555
WB I-90 Off -1092 -894 -1092 -1236 -144 13.2% 7319
WB I-90 On 1318 761 1318 1144 -174 13.2% 8463
EB I-90 Off -1428 -2030 6846 -1428 -1617 -189 13.2% 6846 0
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The ramp volume adjustment algorithm used in this study adjusts all ramps by a maximum of 
10%. Additional adjustments, where required, are made only to the ramps where Source 2 base 
data were used. In either case, the adjustments are made in such a manner that the ratio of 
adjusted ramp volume to base ramp volume is the same for all ramps in the section. If the 
average adjustment is greater than 10%, the excess is distributed equally among the ramps using 
Source 2 base data. 
 
The magnitude of the ramp volume adjustments is summarized as follows. 
 

  Overall 
o 92% ramp time slices adjusted less than 10% 
o   4% ramp time slices adjusted less than 20% 
o   3% ramp time slices adjusted less than 30% 
o   1% ramp time slices adjusted less than 40% 
o   0% ramp time slices adjusted more than 40% 

  IBAM 
o 88 % ramp time slices adjusted less than 10% 
o   7 % ramp time slices adjusted less than 20% 
o   2% ramp time slices adjusted less than 30% 
o   3% ramp time slices adjusted less than 40% 
o   0% ramp time slices adjusted more than 40% 

  IBPM 
o 99% ramp time slices adjusted less than 10% 
o   1% ramp time slices adjusted less than 20% 
o   0% ramp time slices adjusted less than 30% 
o   0% ramp time slices adjusted less than 40% 
o   0% ramp time slices adjusted more than 40% 

  OBAM 
o 93% ramp time slices adjusted less than 10% 
o   3% ramp time slices adjusted less than 20% 
o   4% ramp time slices adjusted less than 30% 
o   0% ramp time slices adjusted less than 40% 
o   0% ramp time slices adjusted more than 40% 

  OBPM 
o 87% ramp time slices adjusted less than 10% 
o   7% ramp time slices adjusted less than 20% 
o   6% ramp time slices adjusted less than 30% 
o   0% ramp time slices adjusted less than 40% 
o   0% ramp time slices adjusted more than 40% 
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V. Further Analysis 
 
The most important areas for further analysis within the Northwest study area are as follows: 
 

1. Perform floating car studies and use the resulting data to calibrate the FREQ model.13 
2. Develop a micro-simulation model of the Hillside Strangler area in order to analyze 

its complex geometry and traffic flow more effectively. 
3. Input forecasted traffic volumes into the model to determine future conditions under 

the “do nothing” alternative. 
4. Create a FREQ model with the proposed Ramp/HOV bypass configurations and run it 

to determine future conditions with the improvements. 
 
VI. Conclusion 
 
The primary purpose of this paper is to describe the process used to develop FREQ ramp volume 
inputs for the Northwest area. This process can be generally applied with minor modifications to 
many freeway projects. It could be especially helpful when working with large study areas that 
are missing a significant number of ramp volume data points. 
 
 
 
 
 
 
 
 
 
 

                                                           
13 The single-point ramp volumes derived using the process outlined in this paper have been input into a FREQ 
model of the Northwest Area. 


