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3% of Americans are involved in traffic 
accidents annually

50% of traffic injuries per year in the 
U.S. are due to intersections









Research question:
How can traffic engineering principles be applied to evaluate 

the Seven Corners intersection and assess proposed solutions 
for improving efficiency and safety?
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Secured internship

- Wells + Associates
- Synchro license

Learned Synchro

- Signal timing
- LOS analysis
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BASIS McLean case study

- First real analysis
- LOS F → LOS A
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Seven Corners analysis

- Timing tests
- Ring Road validation
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EXISTING CONDITIONS



FUTURE CONDITIONS



Node 14

Node 145

Node 141





Movement Direction LOS Delay (s) 95th Percentile Queue 
(ft)

EBT Eastbound Through F 129 1,114

EBR Eastbound Right E 55 419

NBT Northbound Through F 104 951

SET Southeast Through F 342 1,204

SER Southeast Right F 142 632

Node 141: Southern end

Cycle length: 251s | Max v/c ratio: 1.69 | LOS: F



Node Location Cycle Intersection 
Delay 

Intersection 
LOS

ICU

141 Sleepy Hollow & 
US50 EB off-ramp

251s 105s F 1.65

145 Hillwood Ave & Rt7 
EB

251s 59.6s E 0.59

14 US50 WB on-ramp 251s 74.9s E 0.47

Node 145

Node 14

Node 141

Other Failing Intersections



Movement Before LOS Before Delay (s) After LOS After Delay (s)

EBT F 129 F 168

EBR E 55 D 44

NBT F 104 F 230

SET F 342 F 195

SER F 142 D 44

Max V/C 1.69 1.83

Node 141 Signal Timing Optimization Test

Cycle length: 251s to 175s 

Reducing cycle length improved some movements but increased congestion on the 
highest-volume approaches
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Research Gap
- Existing:

- County’s Ring Road plan
- Other intersection plans

- Springfield

- Missing:
- No comparison to 

alternatives

- My project:
- Independent analysis
- Evaluations

Fairfax County
Proposal



Methodology
1. Research existing requirements & design standards

2. Analyze Fairfax County’s proposal in depth

3. Learn engineering software (VISSIM, AutoCAD)

4. Create & model alternatives

5. Run traffic simulations & compare



1. Software challenges

a. Complex tools

b. Limited time

2. Data challenges

a. Accessing safety data

b. Interpreting reports

Problems



Final Product 
1. Traffic software model

a. Detailed designs of finalized intersection alternative

2. Traffic simulation analysis
a. Qualitative comparisons

i. Level of Service (LOS)
ii. Queue/delay time
iii. Safety metrics

3. Technical report




