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Purpose of Study 

This is a traffic assignment for the proposed US 30 by-pass near 

Marshalltown, Iowa. The purpose of this study is to estimate the amount of 

traffic which might use the proposed route. This is necessary for pavement 

design, access analysis, and other design areas. A twenty year design period 

wi 11 be used for this appraisal (to the year 2007). This study wi 11 estimate 

average daily and hourly traffic and truck use. These volumes will be 

reported as average daily traffic (ADT), design hourly volume (DHV), and 

average daily truck traffic (ADTT). 

The traffic assignment wi 11 be the sum of four kinds of traffic. The 

first type estimates the current volume of traffic on the by-pass if it were 

opened today. Next, traffic growth due to increased population and vehicles 

is accounted for. Fina11y, generated area traffic and location/development 

traffic is included. 

This study is being conducted for the proposed by-pass alternate C. 

This highway will run South of US 30 for about four miles (2.5 miles West, 

1.5 miles East of highway 14). The access to the by-pass will be controlled. 

These entrances wi11 be at grade. These facts wi11 be kept in mind when 

estimating useage, generation, etc. 



Definitions of Terms and Variables 

: current traffic; the volume of traffic that would use the new facility 
if it were opened to traffic today. Reported in vehicles per day (VPD) 

: normal traffic growth; the increase in volume due to increased 
useage of motor vehicles over time. Reported in VPD 

: future traffic. Reported in VPD 

: generated traffic; trips that would not have been made in the general 
area. or made at all; additional use to the facility due to its 
attractiveness. Reported in VPD 

: development traffic; increased traffic due to accelerated land use 
caused by the by-pass. Reported in VPD 

ADT : average daily traffic; average 24 hr traffic volume for a given year. 
Reporfed in VPD (for the des1gn year 2007 in this report) 

DHV : design hourly volume; hourly volume of traffic for a given year. 
Reported in vehicles per hour (VPH) for design year 2007 

ADTT: average daily truck traffic; percentage of trucks in the average 
daily fraffic. Reported in trucks per cfay (TPD) for year 2007 

land use development; 15 acres low density. high value. single family 
dwelling development 

: land use development; 1 O acres medium to high density. multiple 
family dwelling development 

: land use development; 10 acres high density. single family dwelling 
development and trailer home devefopment 

: land use development; 5 acres of agri-commercial development 

: land use development; 20 acres of commercial and smalJ business 
offices and motels 



Approach to Traffic Assignment Study 

In the course of this study, many factors had to be examined and 

interpreted in order to obtain resonable volume estimates. Engineering 

judgement based on available traffic da~a has produced this study. 

Described below is the general approach used to develop the traffic 

assignment. First, I wi 11 discuss the division of the study area in three 

zones (see figure 1 ). Next, the traffic volume calculated for each one will 

be detailed. Sample calculations are provided in the appendix for 

varification of the figures provided. 

The Study 

The first step taken to estimate volumes was to divide the area into 

three major traffic sectors (see figure 1 ). Volumes are now computed for 

each sector to help define the dynamics of traffic flows. 

Traffic counts at various stations along US 30 were found in the Iowa 

DOT report on average annual daily traffic. The current by-pass traffic was 

determined by taking a percentage of traffic off US 30 and other surrounding 

roads. For stations, percentages, volumes, etc., see figure 1 . This figure 

shows the division of traffic from area roads onto the by-pass. I assumed 

that traffic leaving the Marshalltown area to the East or West will use 



ex1st1ng h1ghways. Traff1c from these are not 1ncluded 1n the analys1s. The 

totals for current traffic for each sector was increased by 3.3% per year for 

six years. The DOT study was conducted in 1981. 

Sector 1 : I estimated that 2000/3200 US 30 VPD will use the 
Eastbound by-pass. This sector will pick up an additional 70 VPD from 
575 and 1100 off of la 14. Eighty percent of the Westbound by-pass 
traffic and 40% off of Governor's Road will continue through sector 1. 
In addition, 120 VPD of local traffic is assumed to use the new road. 
Estimated current traffic• 4790(3.3%) • 5700 VPD 

Sector 2: This sector will see 80% of the US 30 by-pass VPD from 
both directions. Also, 40% of 575 traffic will enter the sector. 
Governor's road will contribute 350 and la 14 will add 1200 VPD. 
Local traffic is estimated at 80 VPD. 
Estimated current traffic• 4600(3.3%) • 5500 VPD 

Sector 3: About 1700 of the 3500 Westbound US 30 traffic will use 
the by-pass. As mentioned earlier, 80% of this will travel through 
sections 1 and 2 and back onto US 30. Likewise, sector 3 will get 80% 
of the Eastbound traffic from the sector 1 by-pass area. Forty percent 
of the Eastbound traffic off of 575 will continue through this sector. 
The thi rd sector will take 90% of the 1200 VPD that pass through 
sector 2 off of la 14. In addition, 250 VPD will enter from Governor's 
Road. Local traffic load is assumed to be 100 VPD. 
Estimated current traffic• 4746(3.3%) s 5700 VPD 

Next, the growth factors were calculated for all three sectors using 

the formula: V 1 = Vf - v0 . Consult the graphs and calculations in the 

appendix. A factor of 1.2 was used in the calculations. The 20% increase 

was based on an assumed increase in trips. The growth factors added 2700 

VPD for sectors 1 and 3, 2500 VPD for sector 2. 

Traffic generated in the area due to the attractiveness of the new 

by-pass in assumed to be 8%. The estimate is moderate because the by-pass 

is fairly short and doesn't connect with many major arteries. This 8% added 

460,440, and 460 VPD for sections 1,2, and 3 respectively. 
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Consult the table in the calculations section for location and 

development traffic assignment. The estimates for the changes in traffic 

flows for the land use areas are summarized here. I estimated the amount 

of VPD that will be transferred to the by-pass for each of the three 

sections. See the land use areas outlined in figure 2. 

Finally, design hourly volume (DHV) and average dally truck traffic 

(ADTT) are calculated based on the sum of the above (ADT) for each section. 

The DHV has been previosly determined to be 101' and the ADTT to be 131 of 

the ADT. 

Summary 

Many aspects must have been taken into account to complete this study. 

Engineering judgement and interpretation of existing traffic data has been 

utilized continually. The values estimated are on the conservative side. 

That is, the volumes estimated should well surpass actual traffic. The final 

estimates are: 

Zone 1 : 

Zone 2: 

Zone 3: 

ADT = 9300 VPD 
DHV • 930 VPH 
ADTT • 1210 TPD 

ADT • 8900 VPD 
DHV • 890 VPH 
ADTT • 1160 TPD 

ADT - 9200 VPD 
DHV .. 920 VPH 
ADTT • 1200 TPH 



APPENDIX 

2 traffic study maps 

2 calculation pages 

futures graph 

C: 
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CALCULATIONS 

Current Traffic: 

Zone 1 VPD • 2000+40+1100+30+120+(.8x1700)+(.4x350) 
• 4790 x 3.3% • 5 700 VPD 

Zone 2 VPD • (.8x2000)+(.4x40)+1200+(.8x1200)+350 
• 4600 x 3.3% • 5500 VPD 

Zone 3 VPD • (.8x2000)+(.4x40)+(.9x 1200)+250+ 1700+ 100 
• 4750 x 3.3% .. 5700 VPD 

Growth Factors: 

Vl • Vf - VO See graphs on pg 

Sample calculation for zone 1: f• 1.2 as explained earlier 

Vf • 5700 x 39000 X 62000/ 46000 X 1.2 • 8400 VPO 
31000 47000/42000 

V 1 • 8400 - 5700 -= 2700 VPD for section 1 

• 2500 VPD for section 2 

- 2700 VPD for section J 

Generated Traffic: 

As explained earlier, generated traffic (V2) will be calculated at 81 
of the current traffic estimations 

section 1 .08x5700 = 460 VPD-= section 3 

section 2 .08x5500 = 440 VPD 



... Location and Development: 

zone t zone 2 zone 3 total 

Rl 10 I 10% 10% 
33VPD 33VPD 33VPD 330 VPD 

R2 10 5 10 
44 22 44 440 

R3 5 10 5 
44 87 44 870 

Cl 15 20 20 
60 80 80 400 

C2 20 20 15 
240 240 180 

420 460 380 

Totals for ADT, DHV, ADTT: 

As explained earlier, DHV = 101, ADTT, • 131 

ADT DHV ADTT 

Zone 1: 5700+2700+460+420 • 9300 930 1210 

Zone 2: 5500+2500+440+460 • 8900 890 1160 

Zone 3: 5700+2700+460+ 380 "" 9200 920 1200 
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