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Executive Summary 

As per Chapter 4 of the FDOT Interchange Access Request User’s Guide  published in 

January 2018, herein referred to as “FDOT IARUG”, this Systems Interchange 

Modification Report (SIMR) re-evaluation has been initiated by the design-build firm 

based on the proposed design change (New Concept) to the Request for Proposal (RFP) 

concept and to show that the New Concept satisfies the Safety Operational and 

Engineering (SO&E) requirements and Federal Highway Administration (FHWA) policy 

points. The intent of this re-evaluation is to demonstrate that the New Concept operates 

equal to or better than the RFP Concept (see Appendix A for RFP Concept and New 

Concept Designs; New Concept design changes described in Section 1.2). 

Per Table 4-1 of the FDOT IARUG, the RFP Concept has been used as the basis for 

comparison when evaluating the New Concept initially developed as Alternative Technical 

Concept (ATC) 12C during the Technical Proposal Phase. The RFP Concept for State 

Road (SR) 836 is based on the SR 836 SIMR Alternative 11-A provided in the RFP 

Reference Document MDXRD-01 Concept Plans. 

The results from the freeway, ramp and intersection operational analyses demonstrate 

that the New Concept will operate equal to or better than the RFP Concept and that the 

proposed improvements will provide the following major operational benefits: 

• SR 836 mainline (viaduct), two elevated bypass lanes in each direction: 

o Eliminates I-95 system degradation associated with both existing and RFP 

Concept conditions from impacting the operation of SR 836. 

o Eliminates all existing weaving movements providing uninterrupted flow 

between SR 836 and I-395 in both the eastbound (EB) and westbound (WB) 

directions. 

o Provides direct off-ramp to southbound (SB) I-95 eliminating existing 

weaving condition with NW 12 Avenue on-ramp traffic. 

• SR 836 WB collector distributor system reconfiguration: 

o Traffic from SB I-95 is isolated from traffic exiting to NW 12 Avenue 

addressing the degraded existing weaving conditions. 
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o New lane configuration eliminates RFP Concept northbound (NB) I-95 to 

WB SR 836 drop lane into NW 12 Avenue which would require all traffic to 

change lanes in order to continue onto WB SR 836. 

• Widening of the EB SR 836 to NB I-95 ramp: 

o Provides the capacity to meet the demand while eliminating the 

underutilized flyover ramp proposed under RFP Concept. 

o Eliminates existing and RFP Concept speed differential between vehicles 

destined for NB I-95 and adjacent EB SR 836 lanes. 

• NB I-95 lane re-purposing 

o Eliminates RFP Concept weaving on NB I-95 between NE 29 Street and I-

195 for vehicles originating from NW 12 Avenue destined for I-95 

northbound. 

A Safety Analysis Report (SAR) was prepared by FDOT in October 2018 to document the 

crash statistics for the most recent five years and perform a quantitative safety analysis 

to predict the safety performance of the RFP Concept. Similar to the operational analysis, 

the safety performance of the RFP Concept was used as the basis for comparison when 

performing the quantitative safety analysis of the New Concept. Results from the safety 

analysis demonstrate that overall the New Concept performs equal to the RFP Concept. 

Based on the findings of this SIMR re-evaluation, the New Concept is recommended for 

construction as the proposed improvements to the RFP Concept will: 

• Enhance operations and safety 

• Reduce right-of-way impacts 

• Meet the two FHWA Policy Requirements. 

Policy Point 1 

An operational and safety analysis has concluded that the proposed change in 

access does not have a significant adverse impact on the safety and operation of 

the Interstate facility (which includes mainline lanes, existing, new, or modified 

ramps, and ramp intersections with crossroad) or on the local street network based 
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on both the current and the planned future traffic projections. The analysis should, 

particularly in urbanized areas, include at least the first adjacent existing or 

proposed interchange on either side of the proposed change in access (Title 23, 

Code of Federal Regulations (CFR), paragraphs 625.2(a), 655.603(d) and 

771.111(f)). The crossroads and the local street network, to at least the first major 

intersection on either side of the proposed change in access, should be included in 

this analysis to the extent necessary to fully evaluate the safety and operational 

impacts that the proposed change in access and other transportation improvements 

may have on the local street network (23 CFR 625.2(a) and 655.603(d)). Requests 

for a proposed change in access should include a description and assessment of 

the impacts and ability of the proposed changes to safely and efficiently collect, 

distribute, and accommodate traffic on the Interstate facility, ramps, intersection of 

ramps with crossroad, and local street network (23 CFR 625.2(a) and 655.603(d)). 

Each request should also include a conceptual plan of the type and location of the 

signs proposed to support each design alternative (23 U.S.C. 109(d) and 23 CFR 

655.603(d)). 

The operational analysis conducted for this SIMR re-evaluation confirmed that the 

proposed modifications under the New Concept will operate equal to or better than the 

RFP Concept and that the modifications are not expected to have any significant adverse 

impacts on safety and operations. Overall, the proposed improvements under the New 

Concept will significantly improve interchange operations through reduced weaving, 

separation of movements (EB/WB viaduct), and more balanced lane utilization. The 

following describes the operational and safety results of the analysis: 

Eastbound SR 836 

• Lower Level: Operational results show that the widening of the EB SR 836 to NB 

I-95 Ramp improves operations from LOS F to LOS D under the New Concept. 

The proposed ramp under the New Concept will eliminate the uneven volume 

distribution between the two proposed RFP ramps for which the existing inside 

ramp is projected to be overcapacity and the new flyover ramp from the CD system 

underutilized. Overall, improvements under the New Concept to all the ramps 
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originating from EB SR 836 also results in a better lane utilization of the SR 836 

collector distributor. This can be observed from a nearly 50/50 split at the 

viaduct/Local movement diverge and on the collector distributor where large speed 

differentials between lanes (NB I-95 Off Ramp, EB SR 836 Mainline) no longer 

occur. Under the New Concept, the CORSIM Analysis projects the segment 

between the NW 12 Avenue on-ramps and ramps to I-95/I-395 to operate at LOS 

F during the AM Peak. Once the NB NW 12 Avenue on-ramp merges with EB SR 

836, the weaving segment consists of just a one lane weave from the outside lane 

(NW 12 Avenue) to the center lane to access either NB I-95 or EB I-395. This 

operational projection is equal to the RFP Concept’s SR 836 collector distributor 

section just before the NB I-95 (Flyover) and I-395 (Ramp A) diverge point which 

operates at LOS F. It should be noted that additional capacity on the EB SR 836 

lower level and extension of the NB NW 12 Avenue On-Ramp merge lane were 

considered to further improve operations. However, several design constraints 

such as the proximity to the Metrorail crossing and limited available R/W, restrict 

the ability to increase capacity and the length of the merge lane. 

• Upper Level: Results show that the upper level is projected to operate at LOS C 

during the AM and PM peak hours. The most significant improvement along this 

segment is the coupling of increasing the capacity at the EB SR 836 to NB I-95 

ramp and the provision of the viaduct to by-pass the interchange when it is 

experiencing heavy congestion as a result of NB I-95 spillbacks (a common 

occurrence). 

• Overall, the EB SR 836 system operations under the RFP Concept and New 

Concept are equal at LOS C. 

Westbound SR 836 

• CD System: The SB I-95 to WB SR 836 consist of three ramps (1) to WB SR 836, 

(2) to NW 14 Street and (3) to NW 12 Avenue. All three ramps are anticipated to 

operate equal to the RFP Concept. The WB SR 836 weaving segment between 

the NB I-95 to WB SR 836 on-ramp and the NW 12 Avenue exit for the New 

Concept is projected to operate equal to the RFP at LOS D/C (AM/PM). The New 
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Concept also improves operations by reducing the number of vehicles that need 

to weave by eliminating the NB I-95 to WB SR 836 on-ramp lane drop to NW 12 

Avenue exit found in RFP Concept. See Figure ES-1 schematic of the New 

Concept vs RFP Concept weaving sections. 

 
Figure ES-1: WB SR 836 Weaving Section Schematic 

• Upper Level: The WB viaduct will provide a bypass of the I-95 connections and is 

projected to operate at LOS C/C (AM/PM). 

• Overall, the WB SR 836 system operations under the RFP Concept and New 

Concept are equal at LOS C. 

Northbound and Southbound I-95 

• NB I-95: The New Concept is anticipated to increase NB I-95 throughput by 

approximately 1,300 vehicles/hour during the AM Peak hour. These improved 

operations are achieved by eliminating the RFP Concept weave on NB I-95 

between NE 29 Street and I-195 for vehicles originating from NW 12 Avenue 

destined for NB I-95. It should be noted that while some densities on NB I-95 are 

higher under the New Concept when compared to the RFP Concept, this is a result 

of more volume being processed. 

• NB I-95 On-Ramp: Under the New Concept, the NB I-95 on-ramp from EB SR 836 

and WB I-395 is anticipated to operate equal to the RFP Concept during both the 

AM Peak Hour (LOS F) and PM Peak Hour (LOS E). Additional capacity 

improvements and increasing the length of the transition lane was considered; 
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however, several geometric constraints exist at this location including the bridge 

over NW 17 Avenue, I-195 queue jumper, and elevations differences between the 

EB SR 836 to NB I-95 and WB I-395 to NB I-95 ramps. 

• SB I-95 Mainline: Under the New Concept SB I-95 is to remain as described in the 

RFP Concept. As shown in the CORSIM results, modifications to adjacent roadway 

systems are not anticipated to impact SB I-95. 

Safety Analysis 

The quantitative safety analysis shows that the total predicted crash rates increase under 

the New Concept as a result of the additional 1.5 miles of segments analyzed. In terms 

of weighted predicted crash rates, the New Concept and RFP Concept result in similar 

values for both SR 836 and I-95 freeway segments. For I-95 ramp/CD segments, the New 

Concept results in a weighted predicted crash rate reduction from 1.68 to 0.75 compared 

to the RFP concept. For SR 836 ramp/CD segments, the New Concept results in a 

weighted predicted crash rate minor increase from 1.21 to 1.62 compared to the RFP 

Concept. Given the overall increase in segments analyzed under the New Concept 

compared to the RFP Concept and similar results obtained from the quantitative safety 

analysis, it is determined that the safety performance of the New Concept is equal to the 

RFP Concept. 

Policy Point 2 

The proposed access connects to a public road only and will provide for all traffic 

movements. Less than “full interchanges” may be considered on a case-by-case 

basis for applications requiring special access, such as managed lanes (e.g., transit 

or high occupancy vehicle and high occupancy toll lanes) or park and ride lots. The 

proposed access will be designed to meet or exceed current standards (23 CFR 

625.2(a), 625.4(a)(2), and 655.603(d)). In rare instances where all basic 

movements are not provided by the proposed design, the report should include a 

full-interchange option with a comparison of the operational and safety analyses to 

the partial interchange option. The report should also include the mitigation 

proposed to compensate for the missing movements, including wayfinding signage, 

impacts on local intersections, mitigation of driver expectation leading to wrong-way 
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movements on ramps, etc. The report should describe whether future provision of 

a full interchange is precluded by the proposed design. 

This SIMR re-evaluation does not propose any new interchanges along SR 836. This 

existing facility and interchange provide access to public roads only. The improvements 

proposed at the interchange will maintain full access to the existing cross streets and 

accommodate all movements.  
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1 Introduction 

As per Chapter 4 of the FDOT Interchange Access Request User’s Guide  published in 

January 2018, herein referred to as “FDOT IARUG”, this Systems Interchange 

Modification Report (SIMR) re-evaluation has been initiated by the design-build firm 

based on the proposed design change (New Concept) to the Request for Proposal (RFP) 

concept and to show that the New Concept satisfies the Safety Operational and 

Engineering (SO&E) requirements and Federal Highway Administration (FHWA) policy 

points. The intent of this re-evaluation is to demonstrate that the New Concept operates 

equal to or better than the RFP Concept (see Appendix A for RFP Concept and New 

Concept Designs; New Concept design changes described in Section 1.2). 

1.1 Project Description 

The project segment of the State Road (SR) 836 facility (also known as the Dolphin 

Expressway) lies within the central area of the City of Miami, Miami-Dade County, Floridai 

and is also known as the Dolphin Expressway. It is presently classified as an urban 

principal arterial, limited access tolled roadway with a minimum of three through lanes in 

each direction. 

The proposed project extends for about 1.08 miles along SR 836 from just west of the 

NW 17 Avenue Interchange to the Midtown Interchange (SR 836/I-95/I-395) in the City of 

Miami, Florida. SR 836 is the only expressway within Miami-Dade County that connects 

with each of the North-South Expressways: The Homestead Extension of Florida's 

Turnpike (HEFT/SR 821), the Palmetto Expressway (SR 826) and I-95 (SR 9A). In 

addition, it is the only East-West Expressway through Central Miami-Dade County 

connecting the western suburbs of the county traveling from the HEFT (Florida's 

Turnpike) to Miami Beach on the east via I-395 and the MacArthur Causeway. The SR 

836/I-95/I-395 Interchange, also known as the Midtown Interchange, serves as a major 

transportation hub for the Port of Miami, Downtown, Miami Beach, Miami International 

Airport and other portions of the county. The I-395 facility located just to the east of the 

project's terminus is a vital component of the Port of Miami roadway access network. It 

presently provides a critical network link for port traffic traveling to and from I-95 and SR 

836. 
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A Project Development and Environment (PD&E) Study for improvements along this 

segment of SR 836 was completed and the Type 2 Categorical Exclusion was approved 

by the Federal Highway Administration (FHWA) on July 12, 2011. A design change re-

evaluation was prepared to document and evaluate changes proposed as part of the 

Design-Build RFP package. This re-evaluation was approved by FHWA on July 12, 2015. 

This re-evaluation documents design changes since the first re-evaluation (in 2015) 

resulting from the current Design-Build contract.  

In general, the improvements evaluated as part of the 2015 re-evaluation included a new 

EB collector distributor that provided access to I-95 and I-395 from NW 12 Avenue via a 

separate elevated roadway. The EB SR 836 mainline traffic would continue to access I-

395 and I-95 from the existing facility. The improvements also included a new elevated 

westbound (WB) collector distributor that provided a new off-ramp via a separate elevated 

roadway to NW North River Drive for access from southbound (SB) I-95 to the Civic 

Center Complex area and WB SR 836. These improvements also included the widening 

of the EB and WB SR 836 mainline, including the bridges over the Miami River, to 

increase capacity. These improvements addressed safety and operational issues 

associated with the weaving condition created by the closely spaced interchanges.  

The SR 836 improvements (FM#423126-1-52-01) have been let with two other projects 

and are part of one Design-Build contract. These projects include: I-395 Reconstruction 

from the I-95/Midtown Interchange to MacArthur Causeway West Channel Bridges (FM# 

215688-1-52-01) and I-95 Pavement Reconstruction from NW 8 Street to NW 29 Street 

(FM# 429300-2-52-01). The Final Environmental Impact Statement for the I-395 

Reconstruction was approved by the FHWA on July 16, 2010. It was re-evaluated for 

design changes and advancement to the construction phase and approved by FHWA on 

June 15, 2015.  A new re-evaluation is separately being prepared for design changes to 

the I-395 improvements that are proposed as part of the Design-Build contract. The I-95 

Pavement Reconstruction was processed as a Programmatic Categorical Exclusion and 

authorized on July 10, 2015.  

This re-evaluation is being prepared to evaluate and document design changes to the SR 

836 improvements resulting from the New Concept. The limits of the roadway 
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improvements are depicted on the Project Location Map in Figure 1-1. Any design 

changes that impact I-95 are included in this re-evaluation.  

 

 

Figure 1-1: Project Location Map   
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1.2 Evaluation of Major Design Changes and Revised Design Criteria 

During the Design-Build procurement process, the Design-Build team that was awarded 

the contract obtained approval on several Alternative Technical Concepts (ATCs) in order 

to improve the roadway geometry and traffic flow and minimize impacts. The design 

changes approved [as part of this ATC process]  are herein referred to as the New 

Concept and are shown in Appendix A. 

1.2.1 Changes to the Concept 

The existing SR 836 facility currently experiences major operational deficiencies resulting 

from highly deficient multiple weave areas (including a two-sided weave) along both EB 

and WB SR 836 between NW 12 Avenue and I-95. Recommendations from the PD&E 

study involved the provision of a minimum of six continuous mainline lanes (i.e., three in 

each direction) and parallel EB and WB collector distributor facilities to separate the 

system-to-system traffic from the local-to-system traffic. The 2015 re-evaluation of the 

design changes of the RFP Concept included these same improvements and involved a 

refinement of the PD&E concept for final design.  

The New Concept is an overall different concept along SR 836. The New Concept for the 

SR 836 improvements eliminates the EB and WB collector distributor facilities. The New 

Concept for SR 836 improvements provides two bypass lanes in each direction on an 

elevated structure (viaduct). The viaduct will be constructed above and along the center 

of the existing SR 836 roadway. This viaduct is intended for SR 836 through traffic 

destined for the I-395 mainline (to the MacArthur Causeway) and SB I-95. The existing 

SR 836 facility (lower level) will provide for entrance/exit movements, as exists under 

current conditions. The viaduct begins west of NW 17 Avenue and ties into the I-395 

mainline at the Midtown Interchange. The viaduct serves as a bypass of the NW 12 

Avenue and NB I-95 Interchanges for SR 836 traffic.  

The existing SR 836 facility (lower level) west of NW 17 Avenue will be widened to 

accommodate the viaduct (see Section 1.2.2 for more details). From NW 17 Avenue to 

NW 12 Avenue, the SR 836 lower level will be modified to provide two through lanes in 

each direction, instead of the existing three lanes in each direction. Additionally, the 

center beams of the EB and WB SR 836 lower level bridges will be removed in order to 
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accommodate the viaduct piers in the center of the SR 836 lower level. The SR 836 lower 

level east of NW 12 Avenue will be widened to accommodate the viaduct piers and will 

provide for the entrance/exit movements. The SR 836 lower level will essentially become 

the collector distributor system for this portion of SR 836. The New Concept eliminates 

most weaving movements, providing uninterrupted flow between SR 836 and I-395 in 

both the EB and WB directions. The widening of SR 836 will maintain the same or a 

narrower footprint than the RFP Concept, and no additional impacts or ROW will be 

required.  

The New Concept benefits the community by reducing the total proposed ROW 

acquisition, permanent easements and temporary construction easements as compared 

to the RFP Concept. 

 
1.2.2 Changes to tie to MDX Project 83628 at NW 17 Avenue 

The New Concept will extend the project limits 1,800 feet west of NW 17 Avenue. The 

extended limits are necessary to accommodate the entrance/exit ramps to the viaduct 

lanes (upper level) from the SR 836 mainline (lower level). The modifications west of NW 

17 Avenue can be accommodated within the SR 836 footprint that is currently under 

construction (Miami Dade Expressway [MDX] Project 83628). No additional widening of 

SR 836 is required beyond what is currently under construction for that project. 

1.2.3 Connection to I-395 

In the New Concept, the EB SR 836 ramp from the lower level to I-395 (Ramp A) is shifted 

to merge with the EB I-395 connector (merging with traffic from SB I-95) instead of the 

EB I-395 mainline. The EB SR 836 viaduct ties with the EB I-395 mainline just north of 

the existing EB SR 836 to I-395 bridge. The existing EB and WB SR 836 to I-395 bridges 

will be demolished. 

The WB I-395 mainline will tie to the WB SR 836 viaduct within the Midtown Interchange. 

The New Concept will also provide a WB exit ramp to the WB SR 836 lower level that 

merges with the NB I-95 to WB SR 836 traffic and provides an exit to NW 12 Avenue. 
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1.2.4 Connection to/from I-95 

As part of the RFP Concept, the SR 836 improvements included a new EB SR 836 direct 

connect ramp from the new EB collector distributor to NB I-95 (Ramp J as referenced in 

the RFP). This improvement required the widening of the existing I-95 braided ramp (NB 

I-95 to I-195) to the east in order to accommodate the additional lane from Ramp J. 

Instead of a new EB to NB connector (Ramp J), access to NB I-95 from EB SR 836 has 

been modified under the New Concept to widen the existing EB to NB ramp to two lanes. 

This ramp connects to the existing I-395 WB to NB connector south of the existing NW 

17 Street overpass (Bridge No. 870369). The EB to NB and WB to NB connectors will 

then merge to a three-lane ramp configuration and merge onto NB I-95 west of the 

existing NB I-95 braided ramp (exit to I-195). In order to accommodate the three-lane 

ramp west of the existing NB I-95 braided ramp, the following was approved as part of 

this concept: the existing travel lanes for NB and SB I-95 will be reduced from 12 feet to 

11 feet, the shoulders will be reduced to 6 feet, and the I-95 median barrier wall will be 

shifted approximately 8 feet to the west. No modifications are anticipated to the existing 

braided ramp (Bridge No. 870724) and no widening of the I-95 mainline is required. This 

eliminates the ROW needs along NB I-95 that were required as part of the RFP Concept. 

Under the New Concept, NB I-95 to WB SR 836 traffic utilizes the existing ramp and then 

merges with a new ramp from WB I-395. This ramp utilizes the lower level roadway and 

provides a one lane ramp for access to NW 12 Avenue (Ramp M). The SB I-95 to WB 

836 ramp diverges to provide access to both NW 14 Street and to the SR 836 lower level. 

From this point, the traffic diverges to an exit ramp to NW 12 Avenue (Ramp L) to WB SR 

836. This improvement separates the traffic weaving from NB I-95 to NW 12 Avenue and 

from SB I-95 to WB SR 836 while still providing the necessary access to the Civic Center 

Complex area. Maintaining access to NW 12 Avenue for SB I-95 traffic is an improvement 

over the RFP Concept. In the RFP Concept, access to NW 12 Avenue was not possible 

for SB I-95 traffic due to the construction of the elevated WB collector distributor facility.  

Consequently, the RFP Concept provided a new exit ramp to NW N River Drive. Under 

the New Concept, SB I-95 traffic can continue to utilize the existing NW 12 Avenue exit 
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ramp, thus eliminating the need for the new ramp to NW N River Drive and associated 

ROW impacts to Courthouse parking. 

 
1.2.5 Changes in the Grove Park Historic District and over the Miami River 

To avoid placing additional columns on or acquiring ROW from properties within the 

Grove Park Historic District, the widening of SR 836 required a special design for the 

supports (piers and foundations) located within proximity to homes at 1501 NW South 

River Drive and 1491 NW South River Drive. Under the New Concept, no widening to EB 

or WB SR 836 is needed through the Grove Park Historic District eliminating the need for 

the special pier design.  

The New Concept provides several benefits to the community by eliminating the widening 

of SR 836 to the outside and reducing the total ROW acquisition required, as compared 

to the RFP Concept. The viaduct minimizes the number of columns required and no new 

columns will be needed to the outside of SR 836; all new columns will be constructed in 

the median of the existing SR 836. The New Concept also reduces construction impacts, 

including noise and vibration, to adjacent properties by concentrating the viaduct 

construction efforts in the median of SR 836, as opposed to the outside of the roadway.  

The widening of the EB and WB SR 836 bridges over the Miami River associated with the 

RFP Concept is eliminated. In the RFP Concept, four new piers in the Miami River were 

required. The New Concept reduces the number of new piers in the Miami River to two. 

Two additional piers will be located on each side of the river bank, outside the water. The 

pier on the eastern bank will be located just above the Mean High-Water Line. Although 

the two in water piers have larger footprints than the piers from the RFP Concept, this 

would only require disturbance in two areas as opposed to four. The new piers are also 

proposed to be constructed in line with the existing piers and behind the Miami River 

fender system, minimizing impacts. Construction methods will comply with any 

construction permit limitations or restrictions.  

The Miami River is a navigable waterway. The existing fender system will be replaced in-

kind, as per coordination with the Miami River Commission and the U.S. Coast Guard 



    
 SR 836 SIMR Re-Evaluation 

 

              Page 1-8 

(USCG). The proposed columns will be constructed in line with the existing columns 

behind the fender system and will not result in any permanent impacts to navigation. 

1.2.6 Off-Ramp Changes 

The New Concept's WB SR 836 configuration allows for SB I-95 traffic to access NW 12 

Avenue without the need for the elevated WB collector distributor facility from the RFP 

Concept. The elimination of this collector distributor facility allows for the elimination of 

the RFP Concept's new ramp to NW N River Drive, and the associated ROW impacts to 

the Miami-Dade County Courthouse parking area. 

1.2.7 Design Exceptions and Variations 

The RFP concept resulted in 25 design exceptions and 63 design variations. The New 

Concept increased the total number of design exceptions to 33 and reduced the total 

number of design variations to 46.  

1.2.8 Stormwater/ Drainage Improvements 

The New Concept provides generally the same stormwater/drainage improvements as 

the RFP Concept. Only Basin 1 (which was combined with Basin 2 from the RFP Concept) 

involves major changes to the design of the proposed drainage system as compared to 

the RFP Concept. Basin 1:  In addition to the existing infield pond within the NW 17 

Avenue Interchange, a total of 100 linear feet of French drain are going to be installed 

within the infield pond (existing pond 6) to provide the basin recovery time and peak 

discharge reduction required for proposed improvements in the area. 

1.3 Purpose and Need for Project 

Need for improvements is based on a combination of substandard traffic conditions, 

highway planning objectives and the interaction with other planned facility improvements 

impacting the proposed project area. Project objectives included the study of the following 

issues: increase capacity to prevent existing and future traffic congestion, improve safety 

by alleviating existing deficiencies, explore access issues, establish continuity, etc. 
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1.4 Consistency with Other Plans/Projects 

This SIMR re-evaluation has been prepared to obtain FDOT and FHWA Concurrence of 

the New Concept identified as ATC 12C, which was approved by FDOT as operating 

equal to or better than the RFP during the Design-Build ATC process. 

It should be noted that a re-evaluation of the Reanalysis I-395 IMR PD&E Traffic Study 

included in Reference Document RD-01 of the RFP is currently being prepared to 

evaluate the RFP concept versus the New Concept. 

1.5 Project Schedule & Funding 

This SIMR re-evaluation has been prepared as part of the already funded and awarded 

SR 836/I-395/I-95 Project Design-Build Contract Number E-6J53 and MDX 83611, with a 

four (4) year construction schedule and opening year of 2022. 
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2 Methodology 

The methodology for the SIMR re-evaluation was developed in accordance with the 

procedures and methods outlined in the FDOT IARUG. The Methodology Letter of 

Understanding (MLOU) developed for this project was approved in October 2018 and is 

provided in Appendix B 

2.1 Area of Influence 

The area of influence as defined in the SR 836 SIMR, shall be maintained in this re-

evaluation. The influence area is shown in Figure 2-1 and includes the following: 

• SR 836/I-395 from NW 27 Avenue Interchange to NE 1 Avenue/2 Avenue 

Interchange 

• I-95 from Downtown Distributor Interchange to I-195/SR 112 Interchange 

The focus area of the operational analysis includes SR 836 from east of NW 27 Avenue 

to the Midtown Interchange and NB I-95 from NW 8 Street to NW 29 Street as shown in 

Figure 2-1. 

2.2 Analysis Years 

Per the MLOU, analysis years for the project are as follows: 

• Traffic Forecasting 

o Base Year: 2000 

o Horizon Year: 2030 

• Traffic Operational Analysis  

o Existing Year: 2008 

o Opening Year: 2015 

o Interim Year: 2025 

o Design Year: 2035 

It should be noted that this re-evaluation provides the traffic operational analysis for the 

design year only in order to compare the ultimate performance of the RFP Concept versus 

the New Concept and to demonstrate that the New Concept is equal to or better than the 

RFP Concept. As such, a year of failure analysis was not conducted in-line with the 

methodology outlined and approved in the MLOU.  



    
 SR 836 SIMR Re-Evaluation 

 

              Page 2-2 

  

Figure 2-1: Area of Influence  

2.2.1 Transportation System Data 

Planned projects in the study vicinity table and figure from the SR 836 SIMR completed 

in 2011 is provided in Appendix B as an attachment to the MLOU.  
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2.3 Travel Demand Forecasting 

Traffic forecasts were obtained from the SR 836 SIMR that was completed in 2011 as 

part of the PD&E Study and used in the development of the RFP Concept. The SR 836 

SIMR used the Base Year 2000 and Horizon Year 2030 Miami Urban Area Transportation 

Study (MUATS) model. The traffic forecasting procedure from the SR 836 SIMR included 

performing a growth rate comparison between growth rates obtained from the MUATS 

model, trends analysis, and growth rates from studies within the project vicinity. In the SR 

836 SIMR, it was determined that the growth rates obtained from each source were 

generally compatible with each other and it was therefore decided to use the growth 

factors from the MUATS model as the basis for the study. The growth rates were then 

used to develop design year traffic data for year 2035. Additional traffic forecasting 

information and data is included in the traffic forecasting section from the SR 836 IMR; 

provided in Appendix B as an attachment to the MLOU. Traffic forecasting for the 

operational analysis was developed for the AM and PM peak hours. Additionally, it was 

agreed during the development of the MLOU that the AM and PM peak hour forecasted 

volumes from the SR 836 SIMR would be used for an “apples-to-apples” comparative 

analysis between the New Concept and RFP Concept.  

2.4 Traffic Factors 

During the development of the MLOU, it was agreed that traffic factors from the SR 836 

SIMR will be used in order to perform an “apples-to-apples” comparison between the RFP 

Concept and New Concept. It should be noted that the pavement design for the design-

build project was prescriptive in the RFP and that DB team does not have the option of 

modifying the pavement design or use the values from this report to develop the pavement 

design. The pavement design included as an attachment to the RFP used a K-value of 

8% which complies with standard K-value for freeways. Traffic factors for the project were 

obtained from the SR 836 SIMR and are as follows: 

• K30 = 7.68% 

• D30 = 53.83% 

• T = 4.67% 
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2.5 Traffic Operational Analysis 

An operational analysis was conducted for the design year 2035 of the New Concept to 

compare to the RFP Concept analyzed in the SR 836 SIMR (identified as Alternative 11-

A). Freeway and ramp segments were evaluated using CORSIM v6.2 Microsimulation 

Computer Model developed and maintained by the FHWA. Ten (10) CORSIM model runs 

were used to evaluate the New Concept.  

 
2.5.1 Measures of Effectiveness 

CORSIM analysis Measures of Effectiveness (MOE) for individual links and segments 

(aggregate segment statistic by calculating weighted averages based on the length of 

each link) include: 

• Speed 

• Density 

• Volume (vehicle/lane/hour) processed 

• Volume (vehicle/hour) processed 

• LOS (based on Chapter 23 of the Highway Capacity Manual 2000) 

CORSIM Network-Wide Statistics 

• Average Speed 

• Delay Time (vehicle-minutes per mile) 

• Total Time (vehicle-minutes per mile) 

As per Chapter 4 of the FDOT IARUG, the New Concept shall operate equal to or better 

than the RFP Concept. Therefore, for freeway/ramp sections and segments of the New 

Concept that are not directly comparable to the RFP Concept, a weighted summary of 

results based on the same equation used for the aggregate statistics (weighted averages 

based on the length of each link) has been provided. The Target Level of Service (LOS) 

for the project roadways are LOS D as per Topic 000-525-006-c. 

2.6 Access Management 

The access management plan of the New Concept remains consistent with the RFP 

Concept. 
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3 Operational Analysis 

As part of this re-evaluation and per Table 4-1 of the FDOT IARUG, the RFP Concept is 

used as the basis for comparison when evaluating the New Concept. As required per the 

RFP and FDOT IARUG, the New Concept shall perform equal to or better than the RFP 

Concept and satisfy the FHWA policy points. 

3.1 Alternatives 

As previously mentioned in Section 1, the RFP Concept and New Concept designs are 

provided in Appendix A. Lane schematics are provided in Figure 3-1 and summarize 

freeway/ramp modifications between the RFP Concept and the New Concept. As part of 

the New Concept, the following improvements have been identified for SR 836/I-395/I-95 

to provide major operational and safety benefits: 

• SR 836 mainline viaduct: 

o Eliminates I-95 system degradation associated with both existing and RFP 

Concept conditions from impacting the operation of SR 836. 

o Eliminates all existing weaving movements providing uninterrupted flow 

between SR 836 and I-395 in both the EB and WB directions. 

o Provides direct off-ramp to southbound SB I-95 eliminating existing weaving 

condition with NW 12 Avenue on-ramp traffic. 

• SR 836 WB collector distributor system reconfiguration: 

o Traffic from SB I-95 is isolated from traffic exiting to NW 12 Avenue 

addressing the degraded existing weaving conditions. 

o New lane configuration eliminates RFP Concept NB I-95 to WB SR 836 drop 

lane into NW 12 Avenue which would require all traffic to change lanes in 

order to continue onto WB SR 836. 

• Widening of the EB SR 836 to NB I-95 ramp: 

o Provides the capacity to meet the demand while eliminating the 

underutilized flyover ramp proposed under RFP Concept. 

o Eliminates existing and RFP Concept speed differential between vehicles 

destined for NB I-95 and adjacent EB SR 836 lanes. 
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• NB I-95 lane re-purposing 

o Eliminates RFP Concept weaving on NB I-95 between NE 29 Street and I-

195 for vehicles originating from NW 12 Avenue destined for I-95 

northbound. 

 
Figure 3-1: Lane Schematics 
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3.2 CORSIM ANALYSIS  

3.2.1 Model Calibration and Validation 

The calibrated and validated CORSIM file from the SR 836 SIMR provided in the RFP 

Reference Document MDXRD-01 Concept Plans was utilized for the analysis of the New 

Concept.  

3.2.2 CORSIM Model Network 

The CORSIM model for the New Concept was developed by modifying the roadway 

network coded in the “N2Alt11A_2035_AM.TRF” and “N2Alt11A_2035_PM.TRF” 

CORSIM files used in the SR 836 SIMR. It should be noted that a thorough review of the 

CORSIM models provided in the RFP was performed during the ATC process to ensure 

“apples to apples” comparison when modeling the ATC 12C Concept. This review 

prompted minor modifications to the provided CORSIM Models. All modifications were 

documented in the Approved ATC 12 Submittal and are provided in Appendix C. In 

addition, freeway and ramp link lengths were reviewed and modified as needed for 

consistency with the RFP Concept shown in Appendix A.   

Due to the influence on I-95 from SR 836 and I-395, the New Concept CORSIM model 

reflects all proposed improvements associated with SR 836, I-395, and I-95. Traffic 

volumes and input parameters were maintained from the obtained file. A Link-Node 

diagram of the New Concept is provided in Appendix C. 

3.3 CORSIM Traffic Operational Analysis  

The following sections summarize and compare the detailed link MOEs of the RFP 

Concept versus the New Concept for the 2035 AM and PM peak hours. RFP Concept 

MOEs were obtained from the ATC 12C Submittal. Aggregated statistics for the segments 

are also graphically summarized to compare the two concepts.  

3.3.1 Eastbound (EB) SR 836 

Eastbound SR 836 detailed link MOE summary is provided in Tables 3-1 and 3-2. 

Segment aggregated statistics are provided in Figure 3-2.  

EB SR 836 Lower Level: 
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• EB SR 836 to NB I-95 - Results show that the widening of the EB SR 836 to NB I-

95 Ramp improves operations from LOS F to LOS D under the New Concept. In 

addition, the proposed ramp under the New Concept will eliminate the uneven 

volume distribution between the two proposed RFP ramps for which the existing 

inside ramp is projected to be overcapacity and the new flyover ramp from the CD 

system underutilized.  

• EB SR 836 to EB I-395 – The increased utilization of Ramp A results in a density 

increase and corresponding change in LOS from LOS C under the RFP Concept 

to LOS D under the New Concept. The average speed for Ramp A is maintained 

under the New Concept and equal to the RFP Concept. In addition, the increased 

utilization of Ramp A to serve traffic destined to N Miami Avenue/NE 2 Avenue 

allows for the provision of an uninterrupted EB I-395 mainline. 

• EB SR 836 to SB I-95 – The New Concept provides two ramps for the subject 

movement, one from the lower level and the other from the upper level. The two 

ramps converge to a weaving section with exits to SB I-95 and NW 8 Street. The 

subject weaving segment introduces the same exact volumes and weaving 

movements of the RFP as well as the similar gore to gore spacing provided in the 

RFP resulting in equal operations.   

• Overall EB SR 836 Lower Level – As noted in the previous bullets, improvements 

under the New Concept to all the ramps originating from EB SR 836 also results 

in a better lane utilization of the SR 836 collector distributor. This can be observed 

from a nearly 50/50 split at the viaduct/Local movement diverge and on the 

collector distributor where large speed differentials between lanes (NB I-95 Off 

Ramp, EB SR 836 Mainline) no longer occur. Under the New Concept, the 

CORSIM Analysis projects the segment between the NW 12 Avenue on-ramps 

and ramps to I-95/I-395 (Node 1011 to 1014) to operate at LOS F during the AM 

Peak. Once the NB NW 12 Avenue on-ramp merges with EB SR 836, the weaving 

segment consists of just a one lane weave from the outside lane (NW 12 Avenue) 

to the center lane to access either NB I-95 or EB I-395. This operational projection 

is equal to the RFP Concept’s SR 836 collector distributor section just before the 
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NB I-95 (Flyover) and I-395 (Ramp A) diverge point which operates at LOS F. It 

should be noted that additional capacity on the EB SR 836 lower level and 

extension of the NB NW 12 Avenue On-Ramp merge lane were considered to 

further improve operations. However, several design constraints such as the 

proximity to the Metrorail crossing and limited available R/W, restrict the ability to 

increase capacity and the length of the merge lane.  
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Table 3-1: Eastbound SR 836 Analysis Summary – AM Peak 

This space intentionally left blank 

Density 
(veh/ln/mi) LOS
≤ 11 A
11 ≤ 18 B
18 ≤ 26 C

26 ≤ 35 D
2035 AM Peak Period - Eastbound SR 836 35 ≤ 45 E
Freeway Measures of Effectiveness      > 45 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

EB SR 836 Mainline
NW 27 Avenue NW 17 Avenue DD 1007 1008 1,395 6,552 6,543 6,545 -7 56 24 1,309 1,395 56 24 1,309 6,545 C
NW 17 Avenue 1008 43 1,868 5,833 5,891 5,889 56 57 26 1,473

43 1009 719 5,833 5,889 5,891 58 57 26 1,473
(Bridge over Miami River) 1009 44 748 5,833 5,891 5,895 62 57 26 1,473

44 1010 476 5,833 5,895 5,900 67 56 26 1,474
G 1010 1011 1,657 5,833 5,900 5,903 70 56 26 1,475

1011 1013 1,626 5,833 5,903 5,910 77 46 33 1,477
SB I-95 off Ramp DC 1013 1014 317 5,833 5,910 5,912 79 37 34 1,225 7,411 53 28 1,464 5,899 D

SB I-95 off Ramp To NB I-95 DD 1014 1016 829 3,933 3,985 3,980 47 34 29 995 829 34 29 995 3,980 D
I-395 G 1016 66 1,208 1,755 1,772 1,774 19 57 10 591 1,208 57 10 591 1,774 A

SR-836 CD System
SR 836 CD System MA 54 61 571 2,418 2,416 2,415 -3 35 35 1,208

NB I-95/EB I-395 Connector W1 61 67 409 2,418 2,415 2,417 -2 36 34 1,208 980 35 34 1,208 2,416 D
SB I-95 On-Ramp (from CD System) 67 80 543 339 358 358 19 40 9 358

SR 836 CD System 80 50 368 339 358 357 18 39 9 357
SB I-95 On-Ramp G 50 4500 835 339 357 357 18 39 9 357 1,746 39 9 357 357 A

NB I-95/EB I-395 Connector
SR 836 CD System 67 51 375 2,079 2,059 2,058 -22 39 53 2,058

51 56 206 2,079 2,058 2,057 -22 41 51 2,057
56 63 139 2,079 2,057 2,057 -22 41 50 2,057

NB I-95/ EB I-395 DG 63 68 193 2,079 2,057 2,057 -22 43 48 2,057 913 41 51 2,057 2,057 F
Weighted EB SR 836 Mainline + EB CD System 14,482 49 26 1,236 4,361 C

NW 11 Street 42 53 215 1,173 1,172 1,172 -1 35 36 1,257
SR 836 CD System G 53 54 1,069 1,173 1,172 1,172 -1 34 35 1,172 1,284 34 35 1,186 1,172 D

NW 12 Avenue SR 836 CD System G 55 54 610 1,245 1,244 1,244 -1 34 37 1,276 610 34 37 1,276 1,244 E
NB I-95 On-Ramp (Flyover from CD System) 

CD System Connector 68 57 470 1,144 1,134 1,134 -11 43 26 1,133
57 58 556 1,144 1,134 1,134 -10 43 26 1,134
58 60 376 1,144 1,134 1,135 -9 42 27 1,134
60 323 417 1,144 1,135 1,135 -9 42 27 1,135

Main Line NB I-95 G 323 823 270 1,144 1,135 1,135 -9 34 33 1,135 2,089 41 28 1,134 718 D
EB I-395 On-Ramp (Ramp A)

NB I-95/ EB I-395 68 64 942 935 923 924 -11 43 21 924
EB I-395 CD System 64 66 593 935 924 925 -10 43 22 924 1,535 43 21 924 924 C

SB I-95 On-Ramp from 836 Main Line
SR 836 Main Line 1014 12 308 1,900 1,927 1,927 27 34 57 1,927

SB I-95 On-Ramp G 12 4500 618 1,900 1,927 1,928 28 37 53 1,928 926 36 54 1,928 1,928 F
SB I-95 Off-Ramp (Mainline + CD System)

SB I-95 On-Ramp 4500 22 289 2,239 2,285 2,285 46 40 29 1,143
22 27 132 2,239 2,285 2,284 45 41 28 1,142
27 24 155 2,239 2,284 2,284 45 41 28 1,142

NW 8 Street 24 1 178 2,239 2,284 2,284 45 41 28 1,142 754 40 28 1,142 224 D
NB I-95 On-Ramp (from Main Line)

SR 836 Main Line 1016 5000 217 2,178 2,208 2,208 30 31 71 2,208
5000 18 198 2,178 2,208 2,208 30 31 70 2,208
18 19 345 2,178 2,208 2,208 30 31 71 2,208

Merge WB I-395 to NB I-95 G 19 17 209 2,178 2,208 2,208 30 32 70 2,208 969 31 70 2,208 2,208 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

EB SR 836 Mainline/Lower Level
NW 27 Avenue EB Viaduct Diverge 1007 1008 782 6,552 6,512 6,513 -39 56 23 1,303 782 56 23 1,303 6,513 C
EB Viaduct Diverge NW 17 Avenue 1008 2212 620 3,564 3,410 3,410 -154 57 20 1,137 620 57 20 1,137 3,410 C
EB Viaduct Diverge 2212 43 2,368 2,845 2,664 2,668 -177 57 23 1,333

43 1009 755 2,845 2,668 2,667 -178 57 24 1,334
1009 44 737 2,845 2,667 2,665 -180 56 24 1,333
44 1010 543 2,845 2,665 2,664 -182 56 24 1,332

NW 12 Avenue SB 1010 1011 1,172 2,845 2,664 2,666 -179 56 24 1,332 5,575 56 24 1,333 2,666 C
NW 12 Avenue SB NW 12 Avenue NB 1011 76 280 4,018 3,836 3,836 -183 38 35 1,279 280 38 35 1,279 3,836 D
NW 12 Avenue NB NB I-95 76 1014 1,539 5,263 5,079 5,075 -188 34 49 1,639 1,539 34 49 1,639 5,075 F
NB I-95 1014 125 294 1,941 1,691 1,691 -250 45 19 846

EB I-395/SB I-95 125 82 269 1,945 1,691 1,691 -254 40 21 845 563 43 20 846 1,691 C
EB SR 836 Viaduct

EB SR 836 Diverge 1008 2213 2,648 2,988 3,103 3,099 111 61 26 1,550
2213 2214 543 2,988 3,099 3,101 113 61 25 1,550
2214 2215 1,252 2,988 3,101 3,101 113 61 25 1,550
2215 2216 192 2,988 3,101 3,101 113 61 26 1,550
2216 2217 203 2,988 3,101 3,100 112 61 26 1,550
2217 2218 1,101 2,988 3,100 3,099 111 61 26 1,549
2218 2219 1,357 2,988 3,099 3,099 111 59 26 1,549
2219 2220 711 2,988 3,099 3,103 115 50 31 1,551

SB I-95 2220 2221 434 2,988 3,103 3,104 116 52 22 1,153 8,441 59 26 1,530 3,100 C
2221 2222 1,048 1,088 1,134 1,133 45 62 9 567

I-395 2222 66 832 1,088 1,133 1,134 46 64 9 567 1,880 63 9 567 1,134 A
Weighted EB SR 836 Mainline + EB CD System 19,680 56 25 1,346 3,059 C
SB I-95 Off-Ramp From Viaduct

EB SR 836 Viaduct 2221 112 459 1,900 1,970 1,970 70 53 37 1,970
112 52 455 1,900 1,970 1,970 70 45 44 1,970

SB I-95/NW 8 St Weave G 52 27 308 1,900 1,970 1,970 70 41 48 1,970 1,222 47 42 1,970 1,970 E
SB I-95 Off-Ramp from EB SR 836 Lower Level

82 56 497 339 116 116 -223 50 2 116
56 22 292 339 116 116 -223 46 3 116
22 27 260 339 116 116 -223 45 3 116 1,049 48 2 116 116 A

EB SR 836 to SB I-95/NW 8 Street Weave Section
EB SR 836 Ramps 27 24 255 2,239 2,086 2,086 -153 42 25 1,043

NW 8 St/SB I-95 Exit G 24 1 485 2,239 2,086 2,086 -153 42 25 1,043 740 42 25 1,043 2,086 C
SB I-95 Off-Ramp

EB SR 836 WB I-395 Converge 1 139 253 1,851 1,623 1,624 -227 42 39 1,623 253 42 39 1,623 1,624 E
Converge 139 4505 221 2,714 2,556 2,555 -159 43 29 1,278

4505 4506 169 2,714 2,555 2,556 -158 46 28 1,278
SB I-95 G 4506 4007 329 2,714 2,556 2,557 -157 47 27 1,278 719 46 28 1,278 2,556 D

NB I-95 Off-Ramp
EB SR 836 Lower Level 1014 77 284 3,322 3,384 3,383 61 47 36 1,692

77 80 447 3,322 3,383 3,383 61 53 32 1,692
80 1016 539 3,322 3,383 3,382 60 56 30 1,691

1016 5000 268 3,322 3,382 3,383 61 53 32 1,691
5000 18 246 3,322 3,383 3,384 62 44 38 1,692
18 19 247 3,322 3,384 3,383 61 42 40 1,692

NB I-95/I-395 Connector 19 40 342 3,322 3,383 3,383 61 42 40 1,692 2,373 49 35 1,692 2,978 D
EB I-395 Off-Ramp (Ramp A)

EB SR 836 82 102 638 1,602 1,575 1,575 -27 45 35 1,575
102 103 158 1,602 1,575 1,575 -27 44 36 1,575
103 54 91 1,602 1,575 1,575 -27 39 40 1,575

EB I-395 CD 54 61 895 1,602 1,575 1,575 -27 45 35 1,575 1,782 44 35 1,575 1,575 D
SB NW 12 Avenue On-Ramp

SB NW 12 Avenue 42 53 240 1,173 1,172 1,171 -2 34 37 1,247
EB SR 836 Lower Level 53 1011 681 1,173 1,171 1,170 -3 37 33 1,171 921 36 34 1,190 1,170 D

NB NW 12 Avenue On-Ramp 0
NB NW 12 Avenue EB SR 836 Lower Level 55 76 562 1,245 1,244 1,243 -2 30 44 1,277 562 30 44 1,277 1,243 E

Notes:
1. MOEs were consolidated into an aggregate segment statistic by calculating weighted averages based on the length of each link .
2. LOS based on Chapter 23 of the Highway Capacity Manual 2000.
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Table 3-2: Eastbound SR 836 Analysis Summary – PM Peak 
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Density 
(veh/ln/mi) LOS
≤ 11 A
11 ≤ 18 B
18 ≤ 26 C

26 ≤ 35 D
2035 PM Peak Period - Eastbound SR 836 35 ≤ 45 E
Freeway Measures of Effectiveness      > 45 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

EB SR 836 Mainline
NW 27 Avenue NW 17 Avenue DD 1007 1008 1,395 5,947 5,925 5,925 -22 56 21 1,185 1,395 56 21 1,185 5,925 C
NW 17 Avenue 1008 43 1,868 5,319 5,333 5,334 15 57 23 1,333

43 1009 719 5,319 5,334 5,334 15 57 23 1,333
(Bridge over Miami River) 1009 44 748 5,319 5,334 5,335 16 57 23 1,334

44 1010 476 5,319 5,335 5,335 16 57 23 1,334
G 1010 1011 1,657 5,319 5,335 5,339 20 57 23 1,334

1011 1013 1,626 5,319 5,339 5,343 24 48 28 1,335
SB I-95 off Ramp DC 1013 1014 317 5,319 5,343 5,343 24 44 25 1,107 7,411 54 24 1,324 5,338 C

SB I-95 off Ramp To NB I-95 DD 1014 1016 829 3,660 3,688 3,689 29 39 23 922 829 39 23 922 3,689 C
I-395 G 1016 66 1,208 1,758 1,767 1,766 8 57 10 589 1,208 57 10 589 1,766 A

SR-836 CD System
SR 836 CD System MA 54 61 571 2,111 2,109 2,108 -3 39 27 1,054

NB I-95/EB I-395 Connector W1 61 67 409 2,111 2,108 2,109 -3 40 26 1,054 980 40 27 1,054 2,108 D
SB I-95 On-Ramp (from CD System) 67 80 543 296 316 316 20 40 8 316

SR 836 CD System 80 50 368 296 316 317 21 39 8 316
SB I-95 On-Ramp G 50 4500 835 296 317 317 21 39 8 317 1,746 39 8 316 316 A

NB I-95/EB I-395 Connector
SR 836 CD System 67 51 375 1,815 1,793 1,791 -24 41 44 1,792

51 56 206 1,815 1,791 1,791 -24 41 43 1,791
56 63 139 1,815 1,791 1,792 -24 42 43 1,792

NB I-95/ EB I-395 DG 63 68 193 1,815 1,792 1,791 -24 43 42 1,791 913 42 43 1,792 1,791 E
Weighted EB SR 836 Mainline + EB CD System 14,482 50 22 1,116 3,954 C

NW 11 Street 42 53 215 1,024 1,023 1,023 -1 35 32 1,096
SR 836 CD System G 53 54 1,069 1,024 1,023 1,023 -1 34 30 1,023 1,284 34 30 1,035 1,023 D

NW 12 Avenue SR 836 CD System G 55 54 610 1,087 1,087 1,086 -2 35 32 1,114 610 35 32 1,114 1,086 D
NB I-95 On-Ramp (Flyover from CD System) 

CD System Connector 68 57 470 999 977 977 -23 43 23 977
57 58 556 999 977 977 -22 43 23 977
58 60 376 999 977 978 -22 43 23 977
60 323 417 999 978 978 -21 42 23 978

Main Line NB I-95 G 323 823 270 999 978 979 -20 35 28 978 2,089 42 24 977 619 C
EB I-395 On-Ramp (Ramp A)

NB I-95/ EB I-395 68 64 942 816 814 814 -2 44 19 814
EB I-395 CD System 64 66 593 816 814 814 -2 43 19 814 1,535 43 19 814 814 C

SB I-95 On-Ramp from 836 Main Line
SR 836 Main Line 1014 12 308 1,659 1,655 1,655 -4 36 46 1,655

SB I-95 On-Ramp G 12 4500 618 1,659 1,655 1,656 -4 37 45 1,655 926 37 45 1,655 1,655 F
SB I-95 Off-Ramp (Mainline + CD System)

SB I-95 On-Ramp 4500 22 289 1,955 1,972 1,971 16 40 25 986
22 27 132 1,955 1,971 1,971 16 42 23 986
27 24 155 1,955 1,971 1,972 17 42 24 986

NW 8 Street 24 1 178 1,955 1,972 1,971 16 42 24 986 754 41 24 986 193 C
NB I-95 On-Ramp (from Main Line)

SR 836 Main Line 1016 5000 217 1,902 1,922 1,923 21 32 61 1,922
5000 18 198 1,902 1,923 1,923 21 32 61 1,923
18 19 345 1,902 1,923 1,923 21 32 61 1,923

Merge WB I-395 to NB I-95 G 19 17 209 1,902 1,923 1,923 21 32 60 1,923 969 32 61 1,923 1,923 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

EB SR 836 Mainline/Lower Level
NW 27 Avenue NW 17 Avenue 1007 1008 782 5,947 5,928 5,929 -18 57 21 1,186 782 57 21 1,186 5,929 C
NW 17 Avenue EB Viaduct Diverge 1008 2212 620 3,266 3,219 3,220 -46 57 19 1,073 620 57 19 1,073 3,220 C
EB Viaduct Diverge 2212 43 2,368 2,638 2,582 2,583 -55 57 23 1,291

43 1009 755 2,638 2,583 2,585 -53 57 23 1,292
1009 44 737 2,638 2,585 2,585 -53 57 23 1,292
44 1010 543 2,638 2,585 2,584 -54 56 23 1,292

NW 12 Avenue 1010 1011 1,172 2,638 2,584 2,586 -52 56 23 1,292 5,575 57 23 1,292 2,584 C
NW 12 Avenue SB NW 12 Avenue NB 1011 76 280 3,662 3,607 3,606 -57 50 24 1,202 280 50 24 1,202 3,606 C
NW 12 Avenue NB NB I-95 76 1014 1,539 4,749 4,691 4,694 -55 42 36 1,515 1,539 42 36 1,515 4,694 E
NB I-95 1014 125 294 1,848 1,737 1,737 -111 47 19 869

EB I-395/SB I-95 125 82 269 1,848 1,737 1,737 -111 41 21 869 563 44 20 869 1,737 C
EB SR 836 Viaduct

EB SR 836 Diverge 1008 2213 2,648 2,687 2,710 2,705 18 61 22 1,354
2213 2214 543 2,687 2,705 2,706 19 61 22 1,353
2214 2215 1,252 2,687 2,706 2,707 20 61 22 1,354
2215 2216 192 2,687 2,707 2,708 21 61 22 1,354
2216 2217 203 2,687 2,708 2,708 21 61 22 1,354
2217 2218 1,101 2,687 2,708 2,706 19 61 22 1,354
2218 2219 1,357 2,687 2,706 2,705 18 60 23 1,353
2219 2220 711 2,687 2,705 2,707 20 55 25 1,353

SB I-95 2220 2221 434 2,687 2,707 2,708 21 55 18 1,006 8,441 60 22 1,336 2,706 C
2221 2222 1,048 1,022 1,025 1,025 3 63 8 513

I-395 2222 66 832 1,022 1,025 1,026 4 60 9 513 1,880 61 8 513 1,025 A
Weighted EB SR 836 Mainline + EB CD System 19,680 57 22 1,229 2,796 C
SB I-95 Off-Ramp From Viaduct

EB SR 836 Viaduct 2221 112 459 1,659 1,683 1,683 24 55 31 1,683
112 52 455 1,659 1,683 1,682 23 46 36 1,682

SB I-95/NW 8 St Weave G 52 27 308 1,659 1,682 1,682 23 41 41 1,682 1,222 48 35 1,682 1,682 D
SB I-95 Off-Ramp from EB SR 836 Lower Level

82 56 497 296 246 246 -50 50 5 246
56 22 292 296 246 246 -50 46 5 246
22 27 260 296 246 246 -50 44 6 246 1,049 48 5 246 246 A

EB SR 836 to SB I-95/NW 8 Street Weave Section
EB SR 836 Ramps 27 24 255 1,955 1,928 1,928 -27 42 23 964

NW 8 St/SB I-95 Exit G 24 1 485 1,955 1,928 1,928 -27 42 23 964 740 42 23 964 1,928 C
SB I-95 Off-Ramp

EB SR 836 WB I-395 Converge 1 139 253 1,617 1,502 1,502 -115 42 36 1,502 253 42 36 1,502 1,502 E
Converge 139 4505 221 2,370 2,310 2,310 -60 44 27 1,155

4505 4506 169 2,370 2,310 2,310 -61 46 25 1,155
SB I-95 G 4506 4007 329 2,370 2,310 2,309 -61 47 24 1,155 719 46 25 1,155 2,310 C

NB I-95 Off-Ramp
EB SR 836 Lower Level 1014 77 284 2,901 2,957 2,957 56 50 30 1,478

77 80 447 2,901 2,957 2,957 56 54 27 1,479
80 1016 539 2,901 2,957 2,955 54 57 26 1,478

1016 5000 268 2,901 2,955 2,955 54 53 28 1,477
5000 18 246 2,901 2,955 2,953 52 45 33 1,477
18 19 247 2,901 2,953 2,953 52 43 35 1,477

NB I-95/I-395 Connector 19 40 342 2,901 2,953 2,953 52 43 35 1,476 2,373 50 30 1,478 2,955 D
EB I-395 Off-Ramp (Ramp A)

EB SR 836 82 102 638 1,552 1,491 1,492 -60 45 33 1,491
102 103 158 1,552 1,492 1,493 -60 44 34 1,492
103 54 91 1,552 1,493 1,492 -60 40 38 1,493

EB I-395 CD 54 61 895 1,552 1,492 1,492 -60 45 33 1,492 1,782 44 34 1,492 1,492 D
SB NW 12 Avenue On-Ramp

SB NW 12 Avenue 42 53 240 1,024 1,023 1,022 -2 35 31 1,088
EB SR 836 Lower Level 53 1011 681 1,024 1,022 1,021 -3 42 24 1,022 921 40 26 1,039 1,021 C

NB NW 12 Avenue On-Ramp
NB NW 12 Avenue EB SR 836 Lower Level 55 76 562 1,087 1,086 1,086 -1 34 33 1,116 562 34 33 1,116 1,086 D

Notes:
1. MOEs were consolidated into an aggregate segment statistic by calculating weighted averages based on the length of each link .
2. LOS based on Chapter 23 of the Highway Capacity Manual 2000.
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Figure 3-2:SR 836 EB Lane Schematic and Aggregated Statistics Summary 
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EASTBOUND

Distance (ft)

Density (veh/ln/mi)

Speed (mph)

Volume (veh/hr)

LOS 

  

Distance (ft) 1,395

Density (veh/ln/mi) 24/21

Speed (mph) 56/56

Volume (veh/hr) 6,545/5,925

LOS C/C

EASTBOUND

782 Distance (ft)

23/21 Density (veh/ln/mi)

56/57 Speed (mph)

6,513/5,929 Volume(veh/Hr)

C/C LOS 

 

Distance (ft) 5,575

Density (veh/ln/mi) 24/23

Speed (mph) 56/57

Volume (veh/hr) 2,666/2,584

LOS C/C LEGEND
LOS Density (veh/ln/mi)

A ≤ 11
B 11 ≤ 18
C 18 ≤ 26
D 26 ≤ 35
E 35 ≤ 45
F      > 45
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D/D F/E

1,880

9/8

 63/61

 1,134/1,025

 A/A

8,441

26/22

59/60

3,100/2,706

969

70/61

31/32

2,208/1,923

F/F

51/4334/27

2,416/2,108 2,057/1,791
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28/24
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34/42

5,075/4,694

C/C

TO NB NW 17 AVE.

EB S.R. 836 TO NB I-95 
CONNECTOR

TO EB I-395
FROM I-395

EB SR 836 VIADUCT

1011 1014

1008 67 68

1008 1014

54

1016

TO EB I-395

1007

2212

17

FROM
EB SR 836

TO NB I-95

TO EB I-395

TO MACARTHUR CSWY/
PORT OF MIAMI TUNNEL

82 40

10081007 2212 66

N

N

A

A
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6552/5947

2988/2687

3564/3266

1088/1022

3322/29015263/47492845/2638

1602/1552

6552/5947 5833/5319

2418/2111

1755/1758

2178/1901

107
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see 
table 
below

Density Speed Volume LOS Density Speed Volume LOS
1011 to 76 280 35 38 3,836 D 24 50 3,606 C
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Upper Level: 

• EB SR 836 to EB I-395 - Results show that the upper level is projected to operate 

at LOS C during the AM and PM peak hours. The most significant improvement 

along this segment is the coupling of increasing the capacity at the EB SR 836 to 

NB I-95 ramp and the provision of the viaduct to by-pass the interchange when it 

is experiencing heavy congestion as a result of NB I-95 spillbacks (a common 

occurrence). 

• EB SR 836 to SB I-95 – In order to eliminate the weaving between the NW 12 

Avenue on-ramp traffic and EB SR 836 to SB I-95 traffic, the proposed viaduct 

provides an EB to SB I-95 ramp. This movement is projected to operate equal to 

or better than the RFP at LOS E during the AM Peak Hour and LOS D during the 

PM Peak Hour.   

EB SR 836 System: 

• A weighted average approach was used to estimate the combined operations of 

the Upper and lower level collector distributor road to compare average New 

Concept operating conditions to the RFP Concept. The weighted performance 

measure shows that the New Concept is anticipated to operate equal to or better 

than the RFP Concept during both the AM Peak Hour and PM Peak Hour (LOS 

C). 

3.3.2 Westbound (WB) SR 836 

Westbound SR 836 detailed link MOE summary is provided in Tables 3-3 and 3-4. 

Segment aggregated statistics are provided in Figure 3-3.   
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Table 3-3: Westbound SR 836 Analysis Summary – AM Peak 
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Density 
(veh/ln/mi) LOS
≤ 11 A
11 ≤ 18 B
18 ≤ 26 C

26 ≤ 35 D
2035 AM Peak Period - Westbound SR 836 35 ≤ 45 E
Freeway Measures of Effectiveness      > 45 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

NB I-95 On Ramp to Main Line SR 836
NB I-95 3008 5803 888 2,083 2,188 2,188 105 35 62 2,188

5803 36 429 2,083 2,188 2,189 106 36 61 2,189
36 35 286 2,083 2,189 2,189 106 36 61 2,189
35 34 660 2,083 2,189 2,189 106 36 61 2,189

SR 836 WB Main Line 34 2 576 2,083 2,189 2,188 105 36 61 2,189 2,839 36 61 2,189 2,189 F
SR-836 WB

I-395 1306 1307 1,046 3,323 3,329 3,331 8 58 19 1,110
1307 95 664 3,323 3,331 3,333 10 52 21 1,111

On-Ramp from NB I-95 95 2 765 3,323 3,333 3,334 11 50 22 1,111 2,475 54 21 1,111 3,333 C
On-Ramp from NB I-95 2 1308 370 5,690 5,522 5,522 -168 46 30 1,381

1308 1309 773 5,690 5,522 5,520 -170 47 29 1,380
NW 12 Avenue 1309 1310 725 5,690 5,520 5,520 -170 45 31 1,380 1,868 46 30 1,380 5,520 D

NW 12 Street On-Ramp from SR 836 CD System 1310 71 1,772 4,611 4,500 4,494 -117 49 30 1,499 1,772 49 30 1,499 4,494 D
On-Ramp from SR 836 CD System 71 77 908 6,478 5,894 5,890 -588 54 27 1,473

NB NW 17 Avenue 77 1311 1,073 6,478 5,890 5,891 -587 61 24 1,473 1,981 58 26 1,473 5,891 C
NB NW 17 Avenue SB NW 17 Avenue 1311 1312 616 6,865 6,277 6,278 -587 57 22 1,255 616 57 22 1,255 6,278 C
SB NW 17 Avenue 1312 1313 1,476 7,714 7,128 7,130 -584 53 24 1,256

NW 27 Avenue 1313 1314 682 7,714 7,130 7,128 -586 44 36 1,606 2,158 50 28 1,366 7,129 D
WB SR 836 CD System

SB I-95 off Ramp 4004 5204 343 3,182 2,379 2,380 -802 47 25 1,190
5204 37 391 3,182 2,380 2,382 -801 48 25 1,190
37 38 256 3,182 2,382 2,382 -800 48 25 1,191
38 39 210 3,182 2,382 2,383 -799 46 26 1,191
39 4 180 3,182 2,383 2,383 -799 45 26 1,192

NW 14 Street 4 32 365 3,182 2,383 2,383 -800 46 26 1,191 1,745 47 25 1,191 2,382 C
NW 14 Street 32 3 233 2,140 1,610 1,610 -530 47 17 805

3 69 759 2,140 1,610 1,609 -531 47 17 805
69 74 520 2,140 1,609 1,608 -532 46 17 804
74 79 298 2,140 1,608 1,608 -532 46 17 804

NW North River Drive 79 73 281 2,140 1,608 1,608 -532 46 17 804 2,091 47 17 804 1,608 B
NW North River Drive SR 836 73 71 1,345 1,867 1,402 1,400 -467 46 30 1,401 1,345 46 30 1,401 1,400 D

Weighted WB SR 836 Mainline + WB CD System 16,051 50 25 1,263 4,165 C
NW North River Drive Off-Ramp

SR 836 CD System 73 75 197 273 206 206 -67 51 4 206 197 51 4 206 206 A
NW 12 Avenue Off-Ramp

SR 836 Mainline 1310 7009 385 795 1,020 1,020 225 34 15 510 385 34 15 510 1,020 B
NW 14 Street Off-Ramp

SR 836 CD System 32 45 266 1,042 773 773 -269 50 16 773 266 50 16 773 773 B

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

WB SR 836 CD Lower Level to Mainline
WB I-395/NB I-95 On-Ramps 107 111 528 2,572 2,648 2,649 77 44 30 1,324

NW 12 Ave Exit W1 111 114 462 2,572 2,649 2,649 77 52 26 1,324 990 48 28 1,324 2,649 D
NW 12 Ave Exit G 114 21 773 1,777 1,755 1,756 -21 55 16 878

21 97 141 1,777 1,752 1,752 -25 54 32 1,752
SB I-95 to WB SR 836 On-Ramp 97 115 399 1,777 1,752 1,752 -25 55 32 1,752 1,313 55 23 1,237 1,754 C

SB I-95 to WB SR 836 On-Ramp 115 116 2,747 3,644 3,158 3,159 -485 56 28 1,579
NB NW 17 Avenue On-Ramp MG 116 117 639 3,644 3,159 3,159 -485 56 28 1,579 3,386 56 28 1,579 3,159 D

NB NW 17 Avenue On-Ramp 117 118 286 4,031 3,545 3,547 -484 56 21 1,182
SB NW 17 Avenue On-Ramp MG 118 119 326 4,031 3,547 3,545 -486 56 21 1,182 612 56 21 1,182 3,546 C

SB NW 17 Avenue On-Ramp 119 120 322 4,880 4,396 4,396 -485 51 23 1,177
120 121 228 4,880 4,396 4,394 -486 53 27 1,465

WB SR 836 Viaduct MA 121 1313 320 4,880 4,394 4,394 -486 55 27 1,465 870 53 26 1,358 4,394 C
WB SR 836 Viaduct NW 27 Avenue 1313 1314 1,106 7,714 7,110 7,114 -600 60 24 1,422 1,106 60 24 1,422 7,114 C

WB SR 836 Viaduct
WB Viaduct to NW 12 Ave 1307 2 1,025 2,834 2,715 2,716 -118 60 23 1,357

2 1308 613 2,834 2,716 2,715 -119 62 22 1,358
1308 1309 773 2,834 2,715 2,716 -118 62 22 1,358
1309 1310 1,239 2,834 2,716 2,719 -116 62 22 1,359
1310 71 1,461 2,834 2,719 2,721 -113 61 22 1,360
71 1311 1,538 2,834 2,721 2,723 -111 61 22 1,362

1311 1312 642 2,834 2,723 2,722 -113 61 22 1,361
1312 2012 958 2,834 2,722 2,717 -117 61 22 1,359

SR 836 Mainline Connection 2012 1313 507 2,834 2,717 2,716 -118 61 22 1,358 8,756 61 22 1,359 2,719 C
SB I-95 On-Ramp (to Local Exits & Mainline)

SB I-95 4004 5204 220 3,182 2,395 2,395 -787 47 25 1,197
5204 37 196 3,182 2,395 2,395 -787 47 25 1,198
37 30 157 3,182 2,395 2,396 -786 46 26 1,198
30 23 136 3,182 2,396 2,395 -787 45 27 1,198
23 38 122 3,182 2,395 2,395 -787 45 27 1,198
38 39 124 3,182 2,395 2,395 -787 45 27 1,198
39 4 135 3,182 2,396 2,397 -785 45 27 1,198
4 32 186 3,182 2,397 2,397 -785 45 27 1,198

NW 14 Street Exit 32 3 211 3,182 2,397 2,397 -785 45 26 1,198 1,487 46 26 1,198 2,396 C
NW 14 Street Exit 3 46 427 2,140 1,618 1,618 -522 47 17 809

NW 12 Avenue Exit 46 67 253 2,140 1,618 1,618 -522 46 17 809 680 47 17 809 1,618 B
NW 12 Avenue Exit 67 45 427 1,867 1,406 1,404 -463 46 30 1,405

45 51 208 1,867 1,404 1,404 -463 46 30 1,404
51 57 437 1,867 1,404 1,405 -462 46 30 1,404
57 74 172 1,867 1,405 1,405 -462 46 31 1,405
74 79 207 1,867 1,405 1,405 -462 46 31 1,405
79 73 222 1,867 1,405 1,406 -461 46 31 1,406

WB SR 836 Mainline 73 115 350 1,867 1,406 1,405 -462 48 30 1,406 2,023 46 30 1,405 1,405 D
Weighted WB SR 836 Mainline + WB CD System 21,223 56 25 1,359 2,865 C
NW 14 Street Off-Ramp

SB I-95 Off-Ramp 3 50 445 1,042 779 780 -262 43 18 779
NW 14 Street G 50 69 710 1,042 780 780 -262 43 18 780 1,155 43 18 780 780 C

NW 12 Avenue Off-Ramp
SB I-95 Exit from WB I-395/NB I-95 67 60 1,188 273 212 212 -61 49 4 212 1,188 49 4 212 212 A
Exit from WB I-395/NB I-95 G 60 101 331 1,068 1,106 1,104 36 45 12 553

NW 12 Avenue 101 75 372 1,068 1,104 1,105 37 44 13 552 703 44 12 552 1,105 B
NW 12 Avenue Off-Ramp from WB I-395/NB I-95 0

Exit to NW 12 Avenue Exit from SB I-95 114 60 485 795 894 894 99 48 19 894 485 48 19 894 894 C
NB I-95 On-Ramp 0

NB I-95 3008 47 820 2,083 2,065 2,064 -19 36 57 2,065
47 5803 279 2,083 2,064 2,064 -19 36 57 2,064

5803 36 303 2,083 2,064 2,064 -20 36 57 2,064
36 35 481 2,083 2,064 2,062 -21 36 57 2,063
35 34 333 2,083 2,062 2,063 -20 36 57 2,063

WB SR 836 Lower Level G 34 107 556 2,083 2,063 2,064 -19 36 57 2,063 2,772 36 57 2,064 2,063 F
WB I-395 Ramp 0

WB I-395 1307 99 923 489 583 584 95 49 12 583
WB SR 836 Lower Level 99 107 616 489 584 584 95 48 12 583 1,539 49 12 583 584 B

Notes:
1. MOEs were consolidated into an aggregate segment statistic by calculating weighted averages based on the length of each link .
2. LOS based on Chapter 23 of the Highway Capacity Manual 2000.
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Table 3-4: Westbound SR 836 Analysis Summary – PM Peak 
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Density 
(veh/ln/mi) LOS
≤ 11 A
11 ≤ 18 B
18 ≤ 26 C

26 ≤ 35 D
2035 PM Peak Period - Westbound SR 836 35 ≤ 45 E
Freeway Measures of Effectiveness      > 45 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

NB I-95 On Ramp to Main Line SR 836
NB I-95 3008 5803 888 1,819 1,717 1,718 -101 37 47 1,717

5803 36 429 1,819 1,718 1,718 -101 37 47 1,718
36 35 286 1,819 1,718 1,719 -100 37 47 1,719
35 34 660 1,819 1,719 1,721 -99 36 47 1,720

SR 836 WB Main Line 34 2 576 1,819 1,721 1,722 -98 36 47 1,721 2,839 37 47 1,719 1,719 F
SR-836 WB

I-395 1306 1307 1,046 3,015 3,017 3,017 2 58 17 1,006
1307 95 664 3,015 3,017 3,017 2 52 19 1,006

On-Ramp from NB I-95 95 2 765 3,015 3,017 3,016 1 50 20 1,006 2,475 54 19 1,006 3,017 C
On-Ramp from NB I-95 2 1308 370 4,834 4,738 4,739 -95 47 25 1,185

1308 1309 773 4,834 4,739 4,742 -92 48 25 1,185
NW 12 Avenue 1309 1310 725 4,834 4,742 4,743 -91 46 26 1,186 1,868 47 25 1,185 4,742 C

NW 12 Street On-Ramp from SR 836 CD System 1310 71 1,772 4,140 3,908 3,908 -232 50 26 1,303 1,772 50 26 1,303 3,908 C
On-Ramp from SR 836 CD System 71 77 908 5,770 5,265 5,266 -504 54 24 1,316

NB NW 17 Avenue 77 1311 1,073 5,770 5,266 5,267 -503 62 21 1,317 1,981 58 23 1,317 5,267 C
NB NW 17 Avenue SB NW 17 Avenue 1311 1312 616 6,108 5,603 5,602 -506 57 20 1,120 616 57 20 1,120 5,602 C
SB NW 17 Avenue 1312 1313 1,476 6,850 6,340 6,346 -504 55 20 1,117

NW 27 Avenue 1313 1314 682 6,850 6,346 6,351 -499 50 28 1,430 2,158 54 23 1,216 6,347 C
WB SR 836 CD System

SB I-95 off Ramp 4004 5204 343 2,778 2,314 2,314 -464 47 24 1,157
5204 37 391 2,778 2,314 2,313 -465 48 24 1,157
37 38 256 2,778 2,313 2,313 -465 48 24 1,157
38 39 210 2,778 2,313 2,314 -464 46 25 1,157
39 4 180 2,778 2,314 2,314 -464 46 25 1,157

NW 14 Street 4 32 365 2,778 2,314 2,313 -465 46 25 1,157 1,745 47 25 1,157 2,313 C
NW 14 Street 32 3 233 1,869 1,556 1,556 -314 47 17 778

3 69 759 1,869 1,556 1,556 -313 47 17 778
69 74 520 1,869 1,556 1,555 -314 46 17 778
74 79 298 1,869 1,555 1,555 -314 46 17 777

NW North River Drive 79 73 281 1,869 1,555 1,555 -314 46 17 778 2,091 47 17 778 1,555 B
NW North River Drive SR 836 73 71 1,345 1,630 1,355 1,358 -273 46 29 1,356 1,345 46 29 1,356 1,358 D

Weighted WB SR 836 Mainline + WB CD System 16,051 51 23 1,147 3,735 C
NW North River Drive Off-Ramp

SR 836 CD System 73 75 197 238 200 200 -38 50 4 200 197 50 4 200 200 A
NW 12 Avenue Off-Ramp

SR 836 Mainline 1310 7009 385 694 835 835 141 34 12 418 385 34 12 418 835 B
NW 14 Street Off-Ramp

SR 836 CD System 32 45 266 910 757 758 -152 50 15 758 266 50 15 758 758 B

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

WB SR 836 CD Lower Level to Mainline
WB I-395/NB I-95 On-Ramps 107 111 528 2,252 1,776 1,776 -476 45 23 1,037

NW 12 Ave Exit W1 111 114 462 2,252 1,776 1,777 -475 52 20 1,036 990 49 21 1,037 1,777 C
NW 12 Ave Exit G 114 21 773 1,558 1,334 1,335 -223 56 12 675

21 97 141 1,558 1,332 1,331 -227 55 24 1,347
SB I-95 to WB SR 836 On-Ramp 97 115 399 1,558 1,331 1,331 -227 55 24 1,347 1,313 55 17 951 1,333 B

SB I-95 to WB SR 836 On-Ramp 115 116 2,747 3,188 2,742 2,742 -446 56 24 1,351
NB NW 17 Avenue On-Ramp MG 116 117 639 3,188 2,742 2,744 -444 56 24 1,350 3,386 56 24 1,351 2,742 C

NB NW 17 Avenue On-Ramp 117 118 286 3,526 3,081 3,082 -444 57 18 1,012
SB NW 17 Avenue On-Ramp MG 118 119 326 3,526 3,082 3,083 -443 57 18 1,012 612 57 18 1,012 3,083 B

SB NW 17 Avenue On-Ramp 119 120 322 4,268 3,823 3,823 -445 52 19 1,011
120 121 228 4,268 3,823 3,824 -445 54 23 1,259

WB SR 836 Viaduct MA 121 1313 320 4,268 3,824 3,824 -444 56 23 1,259 870 54 22 1,167 3,823 C
WB SR 836 Viaduct NW 27 Avenue 1313 1314 1,106 6,850 6,534 6,536 -315 60 21 1,247 1,106 60 21 1,247 6,536 C

WB SR 836 Viaduct
WB Viaduct to NW 12 Ave 1307 2 1,025 2,582 2,711 2,711 129 61 20 1,230

2 1308 613 2,582 2,711 2,711 129 63 20 1,229
1308 1309 773 2,582 2,711 2,712 130 62 20 1,229
1309 1310 1,239 2,582 2,712 2,710 128 62 20 1,229
1310 71 1,461 2,582 2,710 2,710 128 62 20 1,230
71 1311 1,538 2,582 2,710 2,709 127 62 20 1,230

1311 1312 642 2,582 2,709 2,710 128 61 20 1,230
1312 2012 958 2,582 2,710 2,710 128 61 20 1,229

SR 836 Mainline Connection 2012 1313 507 2,582 2,710 2,710 128 61 20 1,229 8,756 62 20 1,230 2,710 C
SB I-95 On-Ramp (to Local Exits & Mainline)

SB I-95 4004 5204 220 2,778 2,433 2,431 -347 44 28 1,216
5204 37 196 2,778 2,431 2,431 -347 46 26 1,216
37 30 157 2,778 2,431 2,431 -347 47 26 1,216
30 23 136 2,778 2,431 2,431 -347 47 26 1,216
23 38 122 2,778 2,431 2,432 -346 47 26 1,216
38 39 124 2,778 2,432 2,433 -345 44 27 1,217
39 4 135 2,778 2,432 2,433 -345 44 27 1,217
4 32 186 2,778 2,433 2,433 -345 43 28 1,217

NW 14 Street Exit 32 3 211 2,778 2,433 2,433 -345 42 29 1,217 1,487 45 27 1,216 2,432 D
NW 14 Street Exit 3 46 427 1,838 1,626 1,628 -210 44 19 814

NW 12 Avenue Exit 46 67 253 1,838 1,628 1,628 -211 44 19 814 680 44 19 814 1,628 C
NW 12 Avenue Exit 67 45 427 1,630 1,408 1,409 -221 46 31 1,408

45 51 208 1,630 1,409 1,409 -221 47 30 1,409
51 57 437 1,630 1,409 1,410 -220 47 30 1,410
57 74 172 1,630 1,410 1,410 -220 46 30 1,410
74 79 207 1,630 1,410 1,410 -220 46 30 1,410
79 73 222 1,630 1,410 1,411 -219 46 30 1,411

WB SR 836 Mainline 73 115 350 1,630 1,411 1,411 -219 48 29 1,411 2,023 47 30 1,410 1,410 D
Weighted WB SR 836 Mainline + WB CD System 21,223 56 22 1,218 2,664 C
NW 14 Street Off-Ramp

SB I-95 Off-Ramp 3 50 445 910 808 808 -102 43 19 808
NW 14 Street G 50 69 710 910 808 810 -100 43 19 809 1,155 43 19 809 810 C

NW 12 Avenue Off-Ramp
SB I-95 Exit from WB I-395/NB I-95 67 60 1,188 238 219 220 -19 49 4 219 1,188 49 4 219 220 A
Exit from WB I-395/NB I-95 G 60 101 331 932 663 662 -270 46 7 331

NW 12 Avenue 101 75 372 932 662 662 -270 44 7 331 703 45 7 331 662 A
NW 12 Avenue Off-Ramp from WB I-395/NB I-95

Exit to NW 12 Avenue Exit from SB I-95 114 60 485 694 443 443 -251 49 9 443 485 49 9 443 443 A
NB I-95 On-Ramp

NB I-95 3008 47 820 1,819 1,534 1,534 -286 37 41 1,533
47 5803 279 1,819 1,534 1,535 -284 37 41 1,534

5803 36 303 1,819 1,535 1,535 -284 37 42 1,535
36 35 481 1,819 1,535 1,536 -283 37 42 1,535
35 34 333 1,819 1,536 1,536 -283 37 42 1,536

WB SR 836 Lower Level G 34 107 556 1,819 1,536 1,535 -284 37 42 1,535 2,772 37 42 1,535 1,535 E
WB I-395 Ramp

WB I-395 1307 99 923 433 241 241 -192 50 5 241
WB SR 836 Lower Level 99 107 616 433 241 241 -192 49 5 241 1,539 49 5 241 241 A

Notes:
1. MOEs were consolidated into an aggregate segment statistic by calculating weighted averages based on the length of each link .
2. LOS based on Chapter 23 of the Highway Capacity Manual 2000.
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Figure 3-3: SR 836 WB Lane Schematic and Aggregated Statistics Summary 
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WESTBOUND

Distance (ft) 1,345      1,745

Density (veh/ln/mi) 25/25

Speed (mph) 47/47

Volume (veh/hr) 2,382/2,313

LOS D/D C/C

Distance (ft) 2,158 616

Density (veh/ln/mi) 28/23 22/20

Speed (mph) 50/54 57/57

Volume (veh/hr) 7,129/6,347 6,278/5,602

LOS D/C C/C

WESTBOUND

870 612 Distance (ft)

26/22 21/18 Density (veh/ln/mi)

53/54 56/ 57 Speed (mph)

4,394/3,823 3,546/3,083 Volume (veh/hr)

C/C C/B LOS 

 

LEGEND
LOS Density (veh/ln/mi)

A ≤ 11
B 11 ≤ 18
C 18 ≤ 26
D 26 ≤ 35
E 35 ≤ 45
F      > 45

AM/PM Demand Volume

1,106

1313

23/17

55/55

1,754/1,333

C/B

990

28/21

48/49

2,649/1,777

D/C

Density (veh/ln/mi)

Distance (ft)

Speed (mph)

Volume(veh/Hr)

LOS 

24/21

60/60

7,114 / 6,536

C/C

28/24

56/56

3,159/2,742

D/C

2,719/2,710
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22/20

61/62
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B/B

1,981 1,772 1,868 2,475

26/23 30/26

2,091

17/17

1,608/1,555

30/25 21/19

58/58 49/50 46/47 54/54

30/29

46/46

1,400/1,358

5,891/5,267 4,494/3,908 5,520/4,742 3,333/3,017

C/C

3,386

D/C D/C C/C

2,023

Node Number

1043/910

TO NW 12 AVE

TO NW N. RIVER DR

TO NW 14 ST.

FROM I-395

SB I-95 TO WB SR 836

TO NW 14 ST

FROM
WB I-395WB SR 836 

VIADUCT

1314 71 1310 2 1306

71 73 32

119

13111312

1314

FROM
NB I-95

FROM
SB I-95

TO
WB SR 836

1313

115 107

115 67 4004

N

1313 1307

N
117

114

7714/6850

2834/2582

3644/31884880/4268

1,867/1630

273/238

489/433

3323/30152834/2582

1777/1558 2572/22524031/3526

7714/6850 6865/6108 6478/5770 4611/4140 5690/4834 3323/3015

2140/1869

10

273/238

795/694
1042/910

3

4004

see 
table 
below

see 
table 
below

Density Speed Volume LOS Density Speed Volume LOS
4004 to 3 1487 26 46 2,396 C 27 45 2,432 D
3 to 67 680 17 47 1,618 B 19 44 1,628 C

Node 
Segment

PMAM
Distance
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Upper Level: 

• WB I-395 to WB SR 836 – The WB viaduct will provide a bypass of the I-95 

connections and is projected to operate at LOS C/C (AM/PM). 

WB SR 836 CD System: 

• Under the New Concept the WB SR 836 System from the RFP is essentially 

divided into a SB I-95 to WB SR 836 collector distributor, a lower level (NB I-95 

and WB I-395 local access), and a viaduct providing a bypass of the two systems. 

• SB I-95 to WB SR 836: This segment consists of three ramps, (1) to WB SR 836, 

(2) to NW 14 Street and (3) to NW 12 Avenue. All three ramps are anticipated to 

operate equal to the RFP Concept. The ramp to NW 12 Avenue replaces the RFP 

Concept ramp over the metro-rail to North River Drive. The North River Drive off-

ramp under the RFP Concept was only provided to maintain access to the NW 12 

Avenue area and eliminate the weaving with the mainline which the viaduct 

concept eliminates as well. 

• NB I-95 to WB SR 836 – The WB SR 836 weaving segment between the NB I-95 

to WB SR 836 on-ramp and the NW 12 Avenue exit for the New Concept is 

projected to operate equal to the RFP at LOS D/C (AM/PM). The New Concept 

also improves operations by reducing the number of vehicles that need to weave 

by eliminating the NB I-95 to WB SR 836 on-ramp lane drop to NW 12 Avenue exit 

found in RFP Concept. See Figure 3-4 schematic of the New Concept vs RFP 

Concept weaving sections. 

 
Figure 3-4: WB SR 836 Weaving Section Schematic   
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WB SR 836 System 

• The weighted performance measures show that the WB SR 836 system under the 

New Concept is equal during both the AM Peak Hour (LOS C) and PM Peak Hour 

(LOS C) when compared to the RFP Concept. 

3.3.3 Northbound and Southbound I-95 

NB and SB I-95 detailed link MOE summaries are provided in Tables 3-5 and 3-6. 

Segment aggregated statistics for NB I-95 are provided in Figure 3-5. 

NB I-95: As shown in Table 3-5, the New Concept is anticipated to increase NB I-95 

throughput by approximately 1,300 vehicles/hour during the AM Peak hour (Node 3013 

to Node 7). These improved operations are achieved by eliminating the RFP Concept 

weave on NB I-95 between NE 29 Street and I-195 for vehicles originating from NW 12 

Avenue destined for NB I-95. It should be noted that while some densities on NB I-95 are 

higher under the New Concept when compared to the RFP Concept, this is a result of 

more volume being processed. 

NB I-95 On-Ramp: Under the New Concept, the NB I-95 on-ramp from EB SR 836 and 

WB I-395 is anticipated to operate equal to the RFP Concept during both the AM Peak 

Hour (LOS F) and PM Peak Hour (LOS E). Additional capacity improvements and 

increasing the length of the transition lane was considered; however, several geometric 

constraints exist at this location including the bridge over NW 17 Avenue, I-195 queue 

jumper, and elevations differences between the EB SR 836 to NB I-95 and WB I-395 to 

NB I-95 ramps. 

SB I-95 Mainline: Under the New Concept SB I-95 is to remain as described in the RFP 

Concept. As shown in the CORSIM results, modifications to adjacent roadway systems 

are not anticipated to impact SB I-95. 
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Table 3-5: Northbound and Southbound I-95 Analysis Summary – AM Peak 
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Density 
(veh/ln/mi) LOS
≤ 11 A
11 ≤ 18 B
18 ≤ 26 C

26 ≤ 35 D
2035 AM Peak Period - Northbound I-95 35 ≤ 45 E
Freeway Measures of Effectiveness      > 45 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

NB I-95
I-195 Braided Ramp 65 28 595 5,519 4,052 4,051 -1,468 55 24 1,351

WB I-395 and EB SR 836 28 3010 411 5,519 4,051 4,050 -1,469 57 24 1,350 1,006 56 24 1,350 4,051 C
WB I-395 and EB SR 836 MA 3010 3011 397 11,396 8,642 8,643 -2,753 53 33 1,729

EB SR 836/I-195 Braided Ramp 3011 3012 1,688 11,396 8,643 8,640 -2,756 56 31 1,728 2,085 56 31 1,728 8,641 D
EB SR 836/I-195 Braided Ramp 3012 3013 471 12,066 10,549 10,550 -1,516 55 28 1,507

I-95 MA 3013 7 1,159 12,066 10,550 10,549 -1,517 55 28 1,507 1,630 55 28 1,507 10,549 D
NB I-95 On-Ramps from /I-195 Braided Ramp/SR 836/WB I-395

NB I-195 Braided Ramp 65 3801 488 670 773 773 103 54 14 773
EB SR 836 (from NW 12 Avenue) G 3801 823 506 670 773 774 104 57 14 774 994 55 14 773 773 B

EB SR 836 (from NW 12 Avenue) 823 423 663 1,814 1,909 1,908 94 43 22 954
423 3804 749 1,814 1,908 1,909 95 44 22 954

NB I-95 MA 3804 3012 761 1,814 1,909 1,909 95 43 22 955 2,173 43 22 954 1,909 C
EB SR 836 & WB I-395 Ramps 17 21 216 4,733 4,592 4,593 -140 27 57 1,531

21 5505 249 4,733 4,593 4,593 -140 32 48 1,531
NB I-95 MG 5505 3010 447 4,733 4,593 4,592 -142 42 55 2,296 912 36 54 1,906 4,592 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

NB I-95
I-195 Braided Ramp 65 28 606 5,519 5,343 5,342 -177 55 33 1,781

28 3010 350 5,519 5,342 5,343 -176 56 32 1,781
3010 133 148 5,519 5,343 5,344 -175 56 24 1,336
133 3011 112 5,519 5,344 5,344 -175 56 24 1,336

WB I-395/EB SR 836 3011 96 246 5,519 5,344 5,343 -176 56 32 1,781 1,462 55 31 1,702 5,342 D
96 123 250 11,396 11,229 11,230 -167 54 34 1,871

123 3012 1,126 11,396 11,230 11,221 -175 56 33 1,871
I-195 Braided Ramp 3012 3013 1,002 11,396 11,221 11,222 -174 56 33 1,870 2,378 56 34 1,871 11,222 D

3013 7 1,232 12,066 11,874 11,874 -192 56 30 1,696
I-195/SR 112 7 3014 1,961 12,066 11,874 11,867 -199 50 34 1,696 3,193 52 33 1,696 11,870 D

NB I-95 On-Ramps from /I-195 Braided Ramp/SR 836/WB I-395
I-95 NB Diverge 65 7009 272 670 652 652 -18 49 13 652

7009 138 152 670 652 652 -18 48 14 690
138 7010 112 670 652 652 -18 48 14 690
7010 129 320 670 652 652 -18 48 14 690
129 130 356 670 652 652 -18 49 13 652
130 131 1,795 670 652 651 -19 48 14 651

NB I-95 131 3013 779 670 651 652 -18 48 14 651 3,786 48 14 657 651 B
WB I-395/ EB SR 836 40 20 150 5,877 5,884 5,885 8 24 63 1,471

20 124 159 5,877 5,885 5,885 8 31 49 1,541
124 127 168 5,877 5,885 5,884 7 39 50 1,961
127 128 193 5,877 5,884 5,884 7 44 44 1,961

NB I-95 128 96 296 5,877 5,884 5,886 9 49 40 1,962 966 40 48 1,816 5,885 F

2035 AM Peak Period - Southbound I-95
Freeway Measures of Effectiveness

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

SB I-95
I-195/SR 112 4001 4002 1,138 12,252 9,468 9,445 -2,807 13 119 1,576

4002 4003 2,599 12,252 9,445 9,433 -2,819 16 100 1,573
WB SR 836 DD 4003 4004 1,205 12,252 9,433 9,436 -2,816 27 59 1,572 4,942 18 94 1,573 9,437 F

WB SR 836 EB I-395 DC 4004 4005 1,231 9,070 7,057 7,058 -2,012 42 43 1,764 1,231 42 43 1,764 7,058 E
EB I-395 NW 8 Street DG 4005 4006 867 6,440 5,014 5,013 -1,427 49 30 1,468 867 49 30 1,468 5,013 D
NW 8 Street EB SR 836 G 4006 4007 1,230 4,905 3,842 3,840 -1,065 57 22 1,280 1,230 57 22 1,280 3,840 C

MG 4007 4008 1,251 7,619 6,587 6,588 -1,031 53 26 1,373
SW 7 Street G 4008 4009 2,141 7,619 6,588 6,588 -1,031 53 31 1,647 3,392 53 29 1,546 6,588 D

SB I-95 On-Ramp (from EB SR 836 & WB I-395)
EB SR 836 WB I-395 G 1 52 357 1,851 1,822 1,823 -28 41 45 1,823 357 41 45 1,823 1,823 E
EB SR 836 & WB I-395 Converge 52 4505 100 2,714 2,749 2,749 35 42 32 1,374

4505 4506 166 2,714 2,749 2,748 34 44 31 1,374
SB I-95 G 4506 4007 248 2,714 2,748 2,747 33 46 30 1,374 514 45 31 1,374 2,748 D

EB SR 836 NW 8 Street 1 29 257 388 462 462 74 44 10 462 257 44 10 462 462 A
EB I-395 On-Ramp

I-95 4005 5600 607 2,630 2,045 2,045 -585 48 21 1,022
G 5600 31 785 2,630 2,045 2,043 -587 54 19 1,022 1,392 51 20 1,022 2,044 C

NW 8 Street Off-Ramp
I-95 NW 8 Street 4006 70 630 1,535 1,172 1,172 -363 33 35 1,172 630 33 35 1,172 1,172 D

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

SB I-95
I-195/SR 112 4001 4002 1,182 12,252 9,438 9,375 -2,877 13 117 1,568

4002 4003 2,548 12,252 9,375 9,341 -2,911 15 104 1,559
WB SR 836 W1 4003 4004 1,371 12,252 9,341 9,343 -2,909 30 52 1,557 5,101 19 93 1,560 9,349 F

WB SR 836 EB I-395 DC 4004 4005 841 9,070 6,948 6,952 -2,118 42 41 1,737 841 42 41 1,737 6,952 E
EB I-395 NW 8 Street DG 4005 4006 1,180 6,440 4,949 4,951 -1,489 51 30 1,498 1,180 51 30 1,498 4,951 D
NW 8 Street EB SR 836 G 4006 4007 1,470 4,905 3,796 3,797 -1,108 57 22 1,266 1,470 57 22 1,266 3,797 C

4007 4008 849 7,619 6,354 6,355 -1,264 52 25 1,291
SW 7 Street MG 4008 4009 2,206 7,619 6,355 6,353 -1,266 54 30 1,589 3,055 53 28 1,506 6,354 D

SB I-95 On-Ramp (from EB SR 836 & WB I-395) 0
12Ave to SB I-95/WB I-395 merge 139 4505 221 2,714 2,556 2,555 -159 43 29 1,278

4505 4506 169 2,714 2,555 2,556 -158 46 28 1,278
I-95 MG 4506 4007 329 2,714 2,556 2,557 -157 47 27 1,278 719 46 28 1,278 2,556 D

EB I-395 On-Ramp 0
I-95 4005 5600 662 2,630 2,003 2,005 -625 48 21 1,002

G 5600 104 311 2,630 2,005 2,006 -624 48 21 1,003 973 48 21 1,002 2,005 C
NW 8 Street Off-Ramp

NW 8 ST Exit NW 8 ST 1 29 214 388 463 463 75 39 12 463 214 39 12 463 463 B
I-95 NW 8 Street G 4006 70 549 1,535 1,156 1,157 -378 33 35 1,156 549 33 35 1,156 1,157 D

Notes:
1. MOEs were consolidated into an aggregate segment statistic by calculating weighted averages based on the length of each link .
2. LOS based on Chapter 23 of the Highway Capacity Manual 2000.
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Table 3-6: Northbound and Southbound I-95 Analysis Summary – PM Peak 
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Density 
(veh/ln/mi) LOS
≤ 11 A
11 ≤ 18 B
18 ≤ 26 C

26 ≤ 35 D
2035 PM Peak Period - Northbound I-95 35 ≤ 45 E
Freeway Measures of Effectiveness      > 45 F

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

NB I-95
I-195 Braided Ramp 65 28 595 5,287 3,810 3,809 -1,478 55 23 1,270

WB I-395 and EB SR 836 28 3010 411 5,287 3,809 3,810 -1,477 57 22 1,270 1,006 56 23 1,270 3,809 C
WB I-395 and EB SR 836 MA 3010 3011 397 9,420 7,941 7,941 -1,479 54 29 1,588

EB SR 836/I-195 Braided Ramp 3011 3012 1,688 9,420 7,941 7,944 -1,477 57 28 1,588 2,085 56 28 1,588 7,943 D
EB SR 836/I-195 Braided Ramp 3012 3013 471 11,743 10,271 10,271 -1,472 54 27 1,467

I-95 MA 3013 7 1,159 11,743 10,271 10,268 -1,475 53 28 1,467 1,630 53 28 1,467 10,269 D
NB I-95 On-Ramps from /I-195 Braided Ramp/SR 836/WB I-395

NB I-195 Braided Ramp 65 3801 488 1,324 1,352 1,351 27 52 26 1,352
EB SR 836 (from NW 12 Avenue) G 3801 823 506 1,324 1,351 1,352 28 54 25 1,352 994 53 25 1,352 1,352 C

EB SR 836 (from NW 12 Avenue) 823 423 663 2,323 2,331 2,330 7 44 26 1,165
423 3804 749 2,323 2,330 2,328 5 43 27 1,165

NB I-95 MA 3804 3012 761 2,323 2,328 2,328 5 43 27 1,164 2,173 43 27 1,164 2,328 D
EB SR 836 & WB I-395 Ramps 17 21 216 4,133 4,133 4,133 0 32 43 1,378

21 5505 249 4,133 4,133 4,133 0 37 38 1,378
NB I-95 MG 5505 3010 447 4,133 4,132 4,132 -1 45 46 2,066 912 40 43 1,715 4,132 E

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

NB I-95
I-195 Braided Ramp 65 28 606 5,287 4,417 4,417 -870 55 27 1,472

28 3010 350 5,287 4,417 4,417 -870 57 26 1,472
3010 133 148 5,287 4,417 4,417 -870 57 19 1,104
133 3011 112 5,287 4,417 4,418 -869 57 19 1,104

WB I-395/EB SR 836 3011 96 246 5,287 4,418 4,420 -867 57 26 1,473 1,462 56 25 1,407 4,418 C
96 123 250 10,419 9,604 9,604 -815 55 29 1,601

123 3012 1,126 10,419 9,604 9,603 -816 57 28 1,601
I-195 Braided Ramp 3012 3013 1,002 10,419 9,603 9,599 -820 57 28 1,600 2,378 57 28 1,600 9,601 D

3013 7 1,232 11,743 10,729 10,728 -1,016 56 27 1,532
I-195/SR 112 7 3014 1,961 11,743 10,728 10,734 -1,009 51 30 1,533 3,193 53 29 1,533 10,731 D

I-195 Braided Ramp
I-95 NB Diverge 65 7009 272 1,324 1,131 1,131 -193 48 23 1,131

7009 138 152 1,324 1,131 1,130 -194 47 25 1,197
138 7010 112 1,324 1,131 1,130 -194 47 25 1,197
7010 129 320 1,324 1,131 1,130 -194 47 25 1,197
129 130 356 1,324 1,130 1,130 -194 48 24 1,130
130 131 1,795 1,324 1,130 1,130 -194 47 24 1,129

NB I-95 131 3013 779 1,324 1,130 1,130 -194 46 24 1,130 3,786 47 24 1,140 1,130 C
WB I-395/ EB SR 836 40 20 150 5,132 5,186 5,187 55 32 41 1,297

20 124 159 5,132 5,187 5,185 53 35 39 1,358
124 127 168 5,132 5,185 5,185 53 42 41 1,728
127 128 193 5,132 5,185 5,184 52 46 37 1,728

NB I-95 128 96 296 5,132 5,184 5,184 52 51 34 1,728 966 43 38 1,600 5,185 E

2035 PM Peak Period - Southbound I-95
Freeway Measures of Effectiveness

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

SB I-95
I-195/SR 112 4001 4002 1,138 11,113 9,659 9,572 -1,541 16 103 1,602

4002 4003 2,599 11,113 9,572 9,482 -1,631 17 95 1,587
WB SR 836 DD 4003 4004 1,205 11,113 9,482 9,480 -1,633 27 58 1,580 4,942 19 88 1,589 9,502 F

WB SR 836 EB I-395 DC 4004 4005 1,231 8,335 7,166 7,167 -1,168 41 43 1,792 1,231 41 43 1,792 7,167 E
EB I-395 NW 8 Street DG 4005 4006 867 6,039 5,215 5,217 -822 50 31 1,527 867 50 31 1,527 5,217 D
NW 8 Street EB SR 836 G 4006 4007 1,230 4,858 4,224 4,226 -632 57 25 1,408 1,230 57 25 1,408 4,226 C

MG 4007 4008 1,251 7,228 6,565 6,559 -669 55 25 1,367
SW 7 Street G 4008 4009 2,141 7,228 6,559 6,570 -659 53 31 1,641 3,392 54 29 1,540 6,566 D

SB I-95 On-Ramp (from EB SR 836 & WB I-395) 0
EB SR 836 WB I-395 G 1 52 357 1,617 1,568 1,569 -48 42 38 1,569 357 42 38 1,569 1,569 E
EB SR 836 & WB I-395 Converge 52 4505 100 2,370 2,339 2,339 -31 43 27 1,169

4505 4506 166 2,370 2,339 2,340 -30 45 26 1,170
SB I-95 G 4506 4007 248 2,370 2,340 2,339 -31 47 25 1,170 514 46 26 1,170 2,339 C

EB SR 836 NW 8 Street 1 29 257 338 403 403 65 44 9 403 257 44 9 403 403 A
EB I-395 On-Ramp 0

I-95 4005 5600 607 2,296 1,952 1,954 -342 48 20 977
G 5600 31 785 2,296 1,954 1,953 -343 54 18 977 1,392 51 19 977 1,953 C

NW 8 Street Off-Ramp 0
I-95 NW 8 Street 4006 70 630 1,181 993 992 -189 34 29 992 630 34 29 992 992 D

Diff.

Segment From To From To In Out Sim. - 
Demand

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Volume 
(Veh/Hr) LOS2

SB I-95
I-195/SR 112 4001 4002 1,182 11,113 9,948 9,913 -1,200 21 80 1,655

4002 4003 2,548 11,113 9,913 9,823 -1,290 15 109 1,644
WB SR 836 W1 4003 4004 1,371 11,113 9,823 9,817 -1,296 24 69 1,637 5,101 19 92 1,645 9,843 F

WB SR 836 EB I-395 DC 4004 4005 841 8,335 7,385 7,388 -947 42 44 1,847 841 42 44 1,847 7,388 E
EB I-395 NW 8 Street DG 4005 4006 1,180 6,039 5,368 5,370 -669 51 32 1,625 1,180 51 32 1,625 5,370 D
NW 8 Street EB SR 836 G 4006 4007 1,470 4,858 4,343 4,347 -511 57 25 1,449 1,470 57 25 1,449 4,347 C

4007 4008 849 7,228 6,656 6,654 -574 53 25 1,352
SW 7 Street MG 4008 4009 2,206 7,228 6,654 6,651 -577 54 31 1,663 3,055 53 29 1,576 6,652 D

SB I-95 On-Ramp (from EB SR 836 & WB I-395) 0
12Ave to SB I-95/WB I-395 merge 139 4505 221 2,370 2,310 2,310 -60 44 27 1,155

4505 4506 169 2,370 2,310 2,310 -61 46 25 1,155
I-95 MG 4506 4007 329 2,370 2,310 2,309 -61 47 24 1,155 719 46 25 1,155 2,310 C

EB I-395 On-Ramp 0
I-95 4005 5600 662 2,296 2,020 2,020 -276 48 21 1,010

G 5600 104 311 2,296 2,020 2,020 -276 48 21 1,010 973 48 21 1,010 2,020 C
NW 8 Street Off-Ramp 0

NW 8 ST Exit NW 8 ST 1 29 214 338 426 427 89 39 11 426 214 39 11 426 427 A
I-95 NW 8 Street G 4006 70 549 1,181 1,027 1,028 -154 34 31 1,027 549 34 31 1,027 1,028 D

Notes:
1. MOEs were consolidated into an aggregate segment statistic by calculating weighted averages based on the length of each link .
2. LOS based on Chapter 23 of the Highway Capacity Manual 2000.
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Figure 3-5: I-95 NB Lane Schematic and Aggregated Statistics Summary 
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3.3.4 Network-Wide Statistics 

Network-wide statistics from the CORSIM analysis are summarized in Table 3-7. Results 

show that the RFP Concept and New Concept networks operate nearly equally with the 

largest difference being the average speed for the New Concept is 2.8 mph higher than 

the RFP Concept during the AM peak hour.  

Table 3-7: Network-Wide Statistics Summary 

PK 
HR Concept 

Avg. 
Speed 
(mph) 

Delay 
Time 

(veh-hrs) 
Total 

(veh-mi) 

Total 
Entering 

(veh) 

Total 
Exiting 
(veh) 

AM RFP 34.1 1,117 95,803 43,933 43,605 
NEW 36.9 955 96,904 44,157 43,868 

PM RFP 36.1 906 90,261 40,384 40,110 
NEW 37.4 875 91,159 40,443 40,247 
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4 Safety Analysis 

A Safety Analysis Report (SAR) was prepared by FDOT in October 2018 to document the 

crash statistics for the most recent five years and perform a quantitative safety analysis 

to predict the safety performance of the RFP Concept. The analysis follows the 

procedures promulgated in Chapters 18 and 19 of the Highway Safety Manual – 1st 

Edition Supplement 2014 by the American Association of State Highway and 

Transportation Officials (AASHTO) and uses the ISATe Safety Analysis tool developed 

under the auspices of the FHWA which is based on these HSM procedures. A copy of the 

SAR is provided in Appendix E. 

4.1 Crash Summary 

The following section summarizes the crash statistics provided in Section 2.1 and Section 

2.3 of the SAR (Appendix E). On SR 836 during the five-year period of 2011 to 2015, 

950 crashes were recorded with an average of 190 crashes per year. Front to rear and 

sideswipe (same direction) were the leading crash types for the five-year period with 532 

crashes and 180 crashes, respectively. On I-95 during the same period 993 crashed were 

recorded with an average of 199 crashes per year, similar to SR 836, front to rear and 

sideswipe (same direction) were the leading crash types during the five-year period with 

534 crashes and 206 crashes, respectively. Based on the safety ratio calculations 

performed on SR 836, the last five years resulted in safety ratios greater than 1.00, 

indicating that the crash rates on the segment are worse than the expected critical crash 

rates for similar segments, however the safety ratio for I-95 during the same time period 

reflect a safety ratio less than one indicating that the crash rates on the segment are 

better than the expected critical crash rates for similar segments. 

4.2 Quantitative Safety Analysis 

4.2.1 Methodology 

A quantitative safety analysis of the New Concept is documented in this section and 

follows the methodology established in the SAR. The analysis was conducted using the 

ISATe tool which requires the identification of the following elements: 

1. Segmentation of project  
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a. Freeway  

b. Ramp and collector distributor (ramps/CD) roadways 

2. Data Input Parameters 

3. Traffic Data 

 

 Project Segmentation 

4.2.1.1.1 Freeways 

The freeway segments for SR 836 and I-95 under the New Concept were defined 

following the framework established in the SAR and consistent with the segmentation 

methods when using the ISATe. Tables 4-1 and 4-2 summarizes the freeway segments 

of SR 836 and I-95 for the predictive analysis. A schematic for SR 836 and I-95 freeway 

segments are shown in Figures 4-1 and 4-2, respectively.  

 Table 4-1: SR 836 Freeway Segments 

FW Segment 
No. 

Mainline Segments 
Stationing Segment Description 

From To 
FW Segment 1 1402+86 1412+05 SR 836 lower level - viaduct entrance/exit to SB NW 17 Ave on-ramp 
FW Segment 2 1412+05 1416+45 SR 836 lower level - SB NW 17 Ave on-ramp to NB NW 17 Ave on-ramp 
FW Segment 3 1416+45 1451+20 SR 836 lower level - NB NW 17 Ave on-ramp to SB NW 12 Ave on-ramp 
FW Segment 4 1451+20 1454+90 SR 836 lower level - SB NW 12 Ave on-ramp to NB NW 12 Ave on-ramp 
FW Segment 5 1454+90 1462+85 SR 836 lower level - NB NW 12 Ave on-ramp to NW 12 Ave off-ramp (WB) 
FW Segment 6 1462+85 1470+00 SR 836 lower level - NW 12 Ave off-ramp to EB SR 836 to I-95/I-395 diverge 

FW Segment 7 1414+17 1469+85 
(1000+88) SR 836 viaduct - Miami River bridge to SB I-95 off-ramp 

FW Segment 8 1000+88 1022+31 SR 836 viaduct - SB I-95 off-ramp to NW 12 Ave off-ramp (WB) 
 

Table 4-2: I-95 Freeway Segments 

FW Segment 
No. 

Mainline Segments 
(Stationing) Segment Description 

From To 
FW Segment 1 70+00 84+00 I-95 from- EB SR 836/WB I-395 on-ramp to I-195 braided ramp 
FW Segment 2 84+00 98+50 I-95 from - I-195 braided ramp to NW 29 St 
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Figure 4-1: Freeway Segments Schematic – SR 836 

 

 

 
Note: Segments 1&2 AADT adjusted to 10-lane equivalent AADT due to ISATe 10-Lane max limitation for freeways [(AADT/#Lanes)*10Lanes)] 

Figure 4-2: Freeway Segments Schematic – I-95 
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4.2.1.1.2 Ramps/CD Roadways – SR 836 

The ramp/CD for SR 836 and I-95 under the New Concept were also defined following 

the framework established in the SAR and consistent with the segmentation methods 

when using the ISATe. Tables 4-3 and 4-4 summarize the ramp/CD segments of SR 836 

and I-95, respectively, for the predictive analysis. A schematic for SR 836 and I-95 

ramp/CD segments are shown in Figures 4-3 and 4-4, respectively. 

Table 4-3: Ramp/CD Segments – SR 836 

CD Segment No. 
Collector Distributor and Ramps 

From To Dir. Location 
CD Segment 1 1453+00 1459+00 WB SR 836 lower level - NW 12 Ave off-ramp 
CD Segment 2 27+00 36+00 EB SR 836 lower level - SB NW 12 Ave on-ramp 
CD Segment 3 9447+00 9458+00 EB SR 836 lower level - NB NW 12 Ave on-ramp 
CD Segment 4 5470-00 5475+00 EB SR 836 lower level – NB I-95/EB I-395 diverge to EB I-395/SB I-95  
CD Segment 5 5475+00 5485+00 EB SR 836 lower level – EB I- 395/SB I-95 diverge to SB I-95  

CD Segment 6 5485+00 
(6485+00) 6495+00 EB SR 836 lower level - EB SR 836 off-ramp merge to SB I-95/NW 8 St 

CD Segment 7 308+00 325+00 EB SR 836 lower level – EB i-395/SB I-95 diverge to EB I-395  
CD Segment 8 6475+00 6485+00 EB SR 836 viaduct – SB I-95 off-ramp 
CD Segment 9 4410+00 4419+00 WB SR 836 lower level - SB NW 17 Ave on-ramp 

CD Segment 10 4416+00 4422+00 WB SR 836 lower level - NB NW 17 Ave on-ramp 
CD Segment 11 6452+00 6460+00 WB SR 836 lower level - SB I-95 to NW 12 Ave 
CD Segment 12 3464+00 3476+00 WB SB I-95 - NW 10 Ave /NW 14 St off-ramp 
CD Segment 13 1458+00 1463+00 WB SR 836 lower level - NW 12 Avenue off-ramp 
CD Segment 14 1450+00 1470+00 WB SR 836 collector distributor - SB I-95 to WB SR 836 
CD Segment 15 4470+00 4495+00 WB SR 836 lower level - NB I-95 to WB SR 836 Ramp 
CD Segment 16 1473+00 1488+00 WB SR 836 viaduct - WB I-395 to NW 12 Ave 
CD Segment 17 1470+00 1476+00 EB SR 836 collector distributor – NW 14 St to NW 12 Ave/WB SR 836   
CD Segment 18 1476+00 1481+00 EB SB I-95 – WB SR 836 collector distributor off-ramp 
CD Segment 19 12470+00 12493+00 WB  SR 836 lower level - NB I-95 on-ramp 

 

Table 4-4: Ramp/CD Segments – I-95 

CD Segment No. 
Collector Distributor and Ramps 

From To Dir. Location 
CD Segment 1 12500+63.67 12508+39.83 NB EB SR 836 lower level/WB I-395 – NB I-95 Mainline 
CD Segment 2 12508+39.83 12509+45.43 NB EB SR 836 lower level/WB I-395 – NB I-95 Mainline 
CD Segment 3 58+87.24 87+91.24 NB NB I-95 Mainline – EB I-195/SR112 
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Figure 4-3: Ramp/CD Segments Schematic – SR 836 

 

 
Note: Segment 1&2 AADT adjusted to 2-lane equivalent AADT due to ISATe 2-Lane max limitation for ramps [(AADT/#Lanes)*2Lanes)] 

Figure 4-4: Ramp/CD Segments Schematic – I-95 
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 Data Input Parameters 
For “apples to apples” comparison the input parameters from the SAR were maintained 

and are summarized in Table 4-5. It should be noted that the roadway geometry inputs 

were extracted from the New Concept final design Line and Grade Plans. 

Table 4-5: Summary of Data Inputs and Parameters 

Input Field Freeway 
Segments 

Ramp/CD 
Road 

Number of through lanes X X 
Length of segment X X 
Presence of an entrance or exit speed-change lane X X 
Length of speed-change lane X X 
Average traffic speed N/A X 
Presence of a horizontal curve, and curve information X X 
Lane width X X 
Outside and inside shoulder widths X X 
Median width X N/A 
Length of rumble strips on the inside (or median) shoulder and on 
the outside (or roadside) shoulder X N/A 

Length of (and offset to) the barrier on the Left Shoulder and the 
barrier on the Right Shoulder X X 

Width of median barrier X N/A 
Presence and length of a Type B weaving section X N/A 
Presence and length of a weaving section on a CD road segment N/A X 
Distance to nearest upstream entrance ramp and nearest 
downstream exit ramp in each travel direction X N/A 

Clear zone width X N/A 
Proportion of AADT traffic volume in peak hours (K value) X N/A 
Segment AADT volume X X 
Upstream entrance ramp AADT volume X N/A 
Downstream exit ramp AADT volume X N/A 
Type of traffic control used at the crossroad ramp terminal to 
regulate intersecting traffic (none, yield, stop, signal) N/A X 

Presence of lane added or dropped to the ramp or CD road, and 
length of the taper in the segment if present N/A X 

 Traffic Data 
The future traffic volumes (year 2035) and traffic characteristics used in the analysis were 

obtained from the PM peak hour CORSIM analysis conducted for this SIMR re-evaluation. 

Furthermore, the peak to daily traffic volume ratio used in the analysis to estimate the 

Annual Daily Traffic (ADT) was K=7.68%, as previously identified in Section 2. See 

Appendix E for traffic data summary table. AADTs for I-95 freeway and ramp/CD 

segments were adjusted due to ISATe number of lanes limitations. The freeway segments 
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were adjusted to 10-lane equivalent AADTs and the ramp segments were adjusted to 2-

lane equivalent AADTs. 

4.2.2 Future Safety Conditions 

The following sections summarize the predicted crashes for SR 836 and I-95 freeway, 

ramp, and CD segments obtained from the ISATe spreadsheet. The detailed spreadsheet 

showing the inputs and breakdown of crashes is provided in Appendix E. 

 Freeway Segments 
Following the same numbering system used in the previous figures, the summary of the 

expected number of crashes and the predicted crash rates [Crashes per Million Vehicle 

(Veh.) Miles per year] on the Freeway segments are summarized in Tables 4-6 and 4-7. 

It should be noted that AADTs for I-95 freeway segments 1 and 2 were adjusted to 10-

lane equivalent AADTs due to ISATe 10-lane maximum limitation for freeway segments. 

Table 4-6: Summary of SR 836 Expected Crashes on Freeway Segments 

Segment Number  Predicted # 
Crashes 

Length 
(Mile) AADT  Predicted1 

Crash Rate 

Average2 
Vehicle 

Exposure 
(M) 

% of 
Network 

FW Segment 1 4.19 0.17    82,852  0.82 5.14 6% 
FW Segment 2 1.68 0.08    73,190  0.79 2.14 3% 
FW Segment 3 13.72 0.66    68,815  0.83 16.58 24% 
FW Segment 4 1.27 0.07    64,492  0.77 1.65 3% 
FW Segment 5 3.27 0.15    78,659  0.76 4.31 5% 
FW Segment 6 3.70 0.14    88,112  0.82 4.50 5% 
FW Segment 7 25.31 1.05    66,979  0.99 25.67 38% 
FW Segment 8 4.65 0.41    45,339  0.69 6.78 15% 
Total 57.81 2.73 Wt. Avg.3 0.86     

                  1Predicted Crash Rate = (1X106 * Predicted # Crashes)/(365*AADT*1*Length); 2 (AADT*Length*365)/1X106; 3 ∑ (Lengths*Predicted Crash Rates)/ ∑ Lengths 

Table 4-7: Summary of I-95 Expected Crashes on Freeway Segments 

Segment Number  Predicted 
# Crashes 

Length 
(Mile) AADT  Predicted1 

Crash Rate 

Average2 
Vehicle 

Exposure 
(M) 

% of 
Network 

FW Segment 1 20.31 0.27    207,313  0.99 20.43 50% 
FW Segment 2 20.81 0.27    219,542  0.96 21.64 50% 

Total 41.12 0.54 Wt. Avg.3 0.98     
1Predicted Crash Rate = (1X106 * Predicted # Crashes)/(365*AADT*1*Length); 2 (AADT*Length*365)/1X106; 3∑ (Lengths*Predicted Crash Rates)/ ∑ Lengths 
3AADT adjusted to reflect 10-lane equivalent AADT due to ISATe 10-lane max limitation for freeway segments [(AADT/#Lanes)*10Lanes)]   
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 Ramps/CD Roadways 
Following the same numbering system used in the previous figures, the summary of the 

expected number of crashes and the predicted crash rates [Crashes per Million Vehicle 

(Veh.) Miles per year] on the ramp/CD segments are summarized in Tables 4-8 and 4-9. 

It should be noted that AADTs for I-95 ramp/CD segments 1 and 2 were adjusted to 2-

lane equivalent AADTs due to ISATe 2-lane maximum limitation for ramp/CD segments. 

Table 4-8: Summary of SR 836 Expected Crashes on Ramp/CD Segments 

Segment Number  Predicted 
# Crashes 

Length 
(Mile) AADT  Predicted1 

Crash Rate 

Average2 
Vehicle 

exposure 
(M) 

% of 
Network 

CD Segment 1 3.11 0.95  8,620  1.04 2.99 20% 
CD Segment 2 3.66 0.17  13,294  4.44 0.82 4% 
CD Segment 3 4.26 0.21  14,141  3.96 1.08 4% 
CD Segment 4 1.23 0.09  22,617  1.57 0.78 2% 
CD Segment 5 0.21 0.19  3,216  0.93 0.22 4% 
CD Segment 6 3.30 0.19  25,104  1.90 1.74 4% 
CD Segment 7 2.01 0.32  19,427  0.88 2.28 7% 
CD Segment 8 1.25 0.19  21,901  0.82 1.51 4% 
CD Segment 9 2.23 0.17  9,648  3.72 0.60 4% 
CD Segment 10 0.44 0.11  4,440  2.37 0.18 2% 
CD Segment 11 0.57 0.15  2,865  3.62 0.16 3% 
CD Segment 12 1.23 0.23  10,547  1.41 0.87 5% 
CD Segment 13 0.19 0.09  5,768  0.93 0.20 2% 
CD Segment 14 1.77 0.38  18,359  0.70 2.54 8% 
CD Segment 15 4.26 0.47  19,974  1.24 3.45 10% 
CD Segment 16 0.35 0.28  3,138  1.08 0.33 6% 
CD Segment 17 1.04 0.11  21,198  1.19 0.88 2% 
CD Segment 18 2.26 0.09  31,667  2.07 1.09 2% 
CD Segment 19 11.24 0.44  38,477  1.84 6.12 9% 
Total 44.61 4.85 Wt. Avg3 1.62    

                   1Predicted Crash Rate = (1X106 * Predicted # Crashes)/(365*AADT*1*Length); 2 (AADT*Length*365)/1X106; 3∑ (Lengths*Predicted Crash Rates)/ ∑ Lengths 
 

Table 4-9: Summary of I-95 Expected Crashes on Ramp/CD Segments 

Segment Number  Predicted # 
Crashes 

Length 
(Mile) AADT  Predicted1 

Crash Rate 

Average2 
Vehicle 

exposure (M) 

% of 
Network 

CD Segment 1 1.69 0.15      33,757  0.93 1.81 21% 
CD Segment 2 0.71 0.02      45,009  2.15 0.33 3% 
CD Segment 3 1.91 0.55      14,714  0.65 2.95 77% 
Total 4.31 0.72 Wt. Avg3    0.75   

                1Predicted Crash Rate = (1X106 * Predicted # Crashes)/(365*AADT*1*Length); 2 (AADT*Length*365)/1X106; 3∑ (Lengths*Predicted Crash Rates)/ ∑ Lengths 
3AADT adjusted to reflect 2-lane equivalent AADT due to ISATe 2-lane max limitation for ramp/CD segments [(AADT/#Lanes)*2Lanes)] 
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4.2.3 Summary of Future Safety Conditions 

As shown in Table 4-6 and Table 4-7, the total expected crashes for SR 836 and I-95 

freeway segments are 57.81 crashes and 41.12 crashes, respectively. As shown in Table 

4-8 and Table 4-9, the total expected crashes for SR 836 and I-95 ramp/CD segments 

are 44.61 crashes and 4.31 crashes, respectively.  

In order to further evaluate the safety performance of the New Concept, the results 

obtained from this safety analysis were compared to the results of the RFP Concept 

provided in the SAR. Table 4-10 summarizes the total predicted crashes and weighted 

predicted crash rates for the two concepts. Results from the comparison show that the 

total predicted crash rates increase under the New Concept as a result of the additional 

1.5 miles of segments analyzed. In terms of weighted predicted crash rates, the New 

Concept and RFP Concept result in similar values for both SR 836 and I-95 freeway 

segments. For I-95 ramp/CD segments, the New Concept results in a weighted predicted 

crash rate reduction from 1.68 to 0.75 compared to the RFP concept. For SR 836 

ramp/CD segments, the New Concept results in a weighted predicted crash rate minor 

increase from 1.21 to 1.62 compared to the RFP Concept. Given the overall increase in 

segments analyzed under the New Concept compared to the RFP Concept and similar 

results obtained from the quantitative safety analysis, it is determined that the safety 

performance of the New Concept is equal to the RFP Concept. 

Table 4-10: RFP Concept vs New Concept Future Safety Performance 

Safety Measure 
SR 836 I-95 

Freeway Ramp/CD Freeway* Ramp/CD 
RFP NEW* RFP NEW* RFP NEW RFP NEW 

Total Predicted Crashes 48.90 57.81 34.77 44.61 44.77 41.12 13.48 4.31 
Weighted Predicted Crash Rate 0.90 0.86 1.21 1.62 0.94 0.98 1.68 0.75 
Total Length (miles) 1.22 2.73 4.04 4.85 0.54 0.54 0.68 0.72 

*For “apples to apples comparison” RFP statistics were based on SR 836 FW seg. 1-5, CD seg. 1-9 and 13-19; for I-95 FW seg. 19-20, CD seg.  40, 43-45 
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5 Environmental Considerations 

A design change re-evaluation for the New Concept was conducted and approved on XX. 

The following sections summarize the environmental considerations from the re-

evaluation. 

5.1 Social & Economic 

The New Concept reduces the total proposed ROW acquisition, permanent easements 

and temporary construction easements as compared to the RFP Concept. The New 

Concept will reduce the number of parcels acquired by fee simple from 6 to 3 and will 

reduce the impact area from 65,577 square feet to 6,968 square feet. The New Concept 

will reduce the temporary construction easements (TCE) from 113,250 square feet to 

52,888 square feet and reduce the number of parcels impacted by TCEs from 51 to 24 

parcels. Lastly, the New Concept will reduce the permanent construction easements 

(PCE) from 346,229 square feet to 243,132 square feet and reduce the number of parcels 

impacted by PCEs from 65 to 34 parcels. In summary, the New Concept impacts 61 less 

parcels and results in a total reduction of 219,068 square feet of total ROW impacts.   

5.2 Cultural 

A Cultural Resource Assessment Survey (CRAS) Re-evaluation Addendum (2018) and a 

Section 106 Evaluation and Determination of Effects Case Study have been prepared to 

identify cultural resources within the expanded project area of potential effect (APE). 

These efforts concluded there will be no adverse effects to any historic resource. 

Concurrence from the State Historic Preservation Officer (SHPO) was received on 

February 14, 2019.  

The identified historic resources consist of 236 structures, twelve historic bridges, six 

resource groups, and three linear resources. Of the identified historic resources, 165 are 

previously recorded and 92 are newly recorded by Janus Research. In the 2018 CRAS 

no archaeological sites were newly identified within the archaeological APE. 

Two of the 165 previously recorded resources are National Register-listed: Sears Building 

(8DA1109) and St. John’s Baptist Church (8DA5127). Seven of these 165 resources are 
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National Register-eligible: Dr. William A. Chapman House (8DA2584), Black Precinct 

Police Station (8DA7015), FEC Railway (8DA10107), Grove Park Historic District 

(8DA6207), Tatum House (8DA5839), Big Time Equipment, Inc. (8DA10520), and 71 NW 

14 Street (8DA10858). Additionally, a total of twenty-five historic resources were 

previously recorded within Grove Park Historic District (8DA6207) in the project APE 

boundaries. Of these twenty-five resources one, Tatum House (8DA5839), has been 

determined both individually eligible for inclusion in the National Register and eligible as 

a contributing resource to a district. Twenty-one historic resources have been determined 

individually ineligible for listing in the National Register but are eligible as contributing 

resources to an eligible historic district. The remaining three resources within the APE 

have been determined National Register-ineligible because they are non-contributing to 

the district. 

Ninety-one of the 92 newly recorded historic resources are considered ineligible for listing 

in the National Register individually. While considered individually ineligible for listing in 

the National Register, five newly recorded resources are located within Grove Park 

Historic District (8DA6207) and are considered eligible as contributing resources. Only 

one newly recorded historic resource, St. Xavier Francis Church (8DA15780), is 

considered individually eligible for listing in the National Register. This church was 

significant within the African American community of Overtown and retains much of its 

historic integrity. Two additional resources, Lawrence Canal (8DA11346) and Patton 

Cave (8DA2138), were determined to have insufficient information to make a 

determination of eligibility. 

In fulfillment of the Section 106 process, potential effects from the improvements on the 

38 identified National Register–eligible or listed historic resources were evaluated. Based 

on the project information available and the application of the Criteria of Adverse Effect 

(as defined in 36 CFR Part 800.5), the New Concept improvements along SR 836 and I-

395 result in no change in effects and will have no adverse effect on 35 of the National 

Register–eligible and –listed resources and the characteristics that make them eligible for 

inclusion in the National Register. The proposed project will have no effect on three of the 

resources in the APE: FEC Railway (I-395 APE), Lawrence Canal (SR 836 APE), and 

Patton Cave (SR 836 APE). The project improvements will not require the acquisition of 



    
 SR 836 SIMR Re-Evaluation 

 

              Page 5-3 

ROW from the properties, and the indirect impacts will not compromise the historical 

significance or architectural integrity of the resources to the extent that they can no longer 

convey their importance. 

5.3 Natural 

Since the RFP Concept re-evaluation in 2015, multiple south Florida species gained new 

protections under the Endangered Species Act of 1973. Species placed on the federal list 

of Threatened and Endangered species since 2015 include eight terrestrial species that 

occur in Miami-Dade County. Those species are the red knot (Calidris canutus rufa), 

Blodgett's silverbush (Argythamnia blodgettii), sand flax (Linum arenicola), Florida 

pineland crabgrass (Digitaria pauciflora), pineland sandmat (Chamaesyce deltoidea 

pinetorum), Florida prairie-clover (Dalea carthagenensis floridana), Everglades bully 

(Sideroxylon reclinatum ssp. austrofloridense), and Miami tiger beetle (Cicindela 

floridana). Additionally, two marine species, the Nassau grouper (Epinephelus striatus) 

and oceanic white tipped shark (Carcharinus lonigmanus), were also listed since the 2015 

re-evaluation. The project area does not contain potential habitat for these species, so 

they are not addressed further in this re-evaluation. 

The West Indian manatee (Trichechus manatus) was down-listed by the US Fish and 

Wildlife Service (USFWS) from endangered to threatened on March 16, 2017. 

The Florida bonneted bat (Eumops floridanus) was listed as Endangered on November 

1, 2013. The project occurs within the USFWS consultation area for the Florida bonneted 

bat but is outside the USFWS focal area for this species. The 2015 RFP re-evaluation did 

not provide an effect determination for the Florida bonneted bat.  

On August 1, 2017 USFWS provided an updated Eastern Indigo Snake Programmatic 

Effect Determination Key for South Florida, replacing the previous guidance from January 

25, 2010 and August 13, 2013. 

The New Concept proposed as part of this re-evaluation is not anticipated to adversely 

affect any federally or state listed species. Under the New Concept, there are no 

anticipated changes in impacts to the green sea turtle (Chelonia mydas), Kemp's Ridley 

sea turtle (Lepidochelys kempii), loggerhead sea turtle (Caretta caretta) or wood stork 
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(Mycteria americana) and the previous No Effect determinations for those species remain 

appropriate. Subsequent to the May Affect, Not Likely to Adversely Affect (MANLAA) 

determination, the West Indian Manatee was down-listed by USFWS from Endangered 

to Threatened on March 16, 2017. The New Concept is not anticipated to adversely affect 

this species and there are no anticipated changes in impacts to the West Indian manatee. 

For these reasons a MANLAA determination remains appropriate for the West Indian 

Manatee. To avoid and minimize impacts, the National Marine Fisheries Service Sea 

Turtle Construction Conditions and the USFWS Standard Manatee Conditions for in-

water Work will be adhered to during construction and all outfalls to the Miami River will 

contain manatee grates. No species that could be impacted by the New Concept were 

added to the State of Florida list of threatened and endangered species since 2015 and 

no adverse effects to state listed species are anticipated. 

The Florida bonneted bat (Eumops floridanus) is federally listed as Endangered and the 

project occurs within the USFWS Consultation Area for this species; however, the project 

is outside the USFWS Focal Area for Florida bonneted bat. This species was not 

addressed during the 2015 re-evaluation so that surveys could be conducted closer to 

construction. Field surveys for Florida bonneted bat roosts were conducted in October 

2018 and are described in detail in a Florida Bonneted Bat Survey Report. There was no 

indication of the presence of Florida bonneted bats during the October 2018 surveys, and 

there are no records of Florida bonneted bats in the project area. Therefore, a 

determination of No Effect is assigned to the Florida bonneted bat.  

Three types of Essential Fish Habitat (EFH) (sand/shell bottom, mud bottom, and 

estuarine water column) were documented in the project area during the original Type 2 

Categorical Exclusion. On June 10, 2011, the National Marine Fisheries Service 

concurred with a determination of no adverse impact to sand/shell bottom, mud bottom, 

and estuarine water column EFH. 

During the 2015 re-evaluation, the Benthic Resources Survey Report documented 

seagrass EFH (shoal grass, Halodule wrightii) in two areas in the Miami River. It was 

determined that potential impacts to EFH could occur from the installation of bridge 

support structures in the Miami River, shading, and the extension of an existing culvert at 
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Wagner Creek. That culvert extension would impact up to 0.01 acres of EFH. Modeling 

and analyses conducted for the 2015 re-evaluation determined that no significant impacts 

to benthic resources, including seagrass, were anticipated. 

A new Benthic Resources Survey was completed in September 2018 that confirmed the 

seagrass present in the Miami River is in the same general configuration as it was in the 

2015 survey. Potential impacts to EFH are reduced under the New Concept compared to 

the RFP Concept. Under the RFP Concept, four bridge support structures were 

necessary, and the bridge footprint would be widened, increasing shading impacts. Under 

the New Concept only two support structures are necessary, and the bridge footprint will 

not be widened. Under the New Concept, the new support structures will be outside the 

seagrass beds, and direct shading impacts are eliminated since the bridges over the 

Miami River will not be widened. No significant temporary impacts from shading are 

anticipated. The in-water work will be performed utilizing a seal slab and structural side 

forms for fully contained cap-over-pile construction. This construction method will require 

minimal dewatering with no dredging or cofferdam in the waterway and will not result in 

any temporary disturbance to the surrounding area. Temporary trestles are anticipated in 

lieu of barges. Temporary trestles would be aligned so that they do not shade or otherwise 

impact the existing seagrasses.  Any barge use would be limited and no overnight staging 

or spudding in the area of the existing seagrasses would be anticipated.  Permit 

application documents will reflect these commitments.  Thus, no temporary shading is 

anticipated. For these reasons, the seagrass monitoring that was included in the 2015 re-

evaluation has been determined to no longer be required.  

5.4 Water Quality 

The new concept will provide an overall improvement to water quality prior to any overflow 

discharge into Biscayne Bay or the Miami River. Therefore, no impacts to water quality 

are anticipated. 

5.5 Physical 

An additional study has been conducted to evaluate the potential noise impacts of the 

design changes planned with the New Concept and a Noise Study Report Addendum 

(NSRA) Update has been prepared. Under the New Concept, approximately 516 
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residences, and 19 nonresidential/special use sites were identified as being potentially 

sensitive to traffic noise associated with this project. Design Year traffic noise levels at 

the residences are predicted to range from 51.2 to 75.3 dB(A) with the planned 

improvements. Traffic noise levels at the exterior special use sites are predicted to range 

from 56.9 dB(A) at Robert King Towers common area to 66.1 dB(A) the Wynwood 

Gardens playground. Interior noise levels are predicted to range from 32.7 dB(A) at the 

Children's Home Society to 45.5 dB(A) at the University of Miami Life Science and 

Technology Park. It was determined that Design Year traffic noise levels resulting from 

the planned improvements are predicted to approach or exceed the FHWA NAC at 149 

residences. In addition, a small portion of the extreme northeast corner at the special use 

site of the track at Booker T. Washington Senior High School and the Wynwood Gardens 

playground is also predicted to experience exterior noise levels exceeding the FHWA 

NAC. The number of sites that are predicted to experience an increase in noise impacts 

from the New Concept is reduced by 2 sites as compared to the RFP Concept.  The 

reduced traffic noise impact is due primarily to less widening of SR 836; provision of an 

elevated viaduct above and along the center of the existing SR 836 roadway instead an 

elevated collector distributor on the outside of SR 836; and elimination of the I-195 

braided ramp widening. 

In accordance with MDX policy, noise barriers were considered for all noise sensitive 

receptor sites where Design Year traffic noise levels were predicted to approach or 

exceed the FHWA NAC. Noise barriers were considered at eight locations along the SR 

836 and I-95 project corridors to mitigate traffic noise impacts. It was determined in the 

2019 NSRA Update that it would not be possible to provide a noise level reduction of at 

least 7.0 dB(A) in accordance with the policy used by MDX for in the neighborhood north 

of SR 836 between the western project terminus and NW 17 Avenue, Highland Park 

community between NW 10 Avenue and NW 7 Avenue, the track at Booker T. 

Washington Senior High School, Dominion Towers, and apartments along the east side 

of I-95 between NW 17 Street and NW 21 Terrace. Noise abatement was not considered 

cost reasonable in accordance with the policy used by MDX for residences west of I-95 

between NW 17 Street and NW 18 Street and between NW 20 Street and NW 23 Street. 
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Therefore, based on the noise analyses performed to date, there are no apparent 

solutions available to mitigate the noise impacts at these locations. Similar to the RFP 

Concept noise analysis, noise barriers are not recommended for further consideration or 

construction for these locations, and all traffic noise impacts at noise sensitive sites are 

considered to be an unavoidable consequence of the project. 

5.6 Contamination 

In 2018 a total of 11 sites, all rated Low Risk. All of the risk ratings remain as reported 

after the results of the 2014 Contamination Impact Assessment: Level 2 Assessment, 

with the exception of five (5) newly identified Low Risk sites. Contamination information 

will continue to be updated as part of subsequent design phases.  

5.7 Utilities  

The project will have no impact on railroads. 

Due to the level of detail available and subsurface utility exploration performed as part of 

the Design-Build contract, there have been additional utilities identified for potential 

conflict as compared to the RFP Concept. Changes in the final design have resulted in 

avoidance of some utilities and new impacts to other utilities. All potential conflicts will be 

evaluated for avoidance where possible. Unavoidable relocations will be performed in 

coordination with all affected parties and permitted accordingly. No anticipated relocations 

are expected to have any additional ROW impacts.  
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6 Other Considerations 

6.1 Conceptual Signing Plan 

A conceptual signing plan for the New Concept is provided in Appendix F.  

6.2 Anticipated Design Exceptions and Variations 

As previously mentioned, the RFP Concept resulted in 25 design exceptions and 63 

design variations. The New Concept results in 33 design exceptions and 44 design 

variations. A complete list of Design Exceptions and Design Variations required as part 

of this project is provided in Appendix G.  
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7 Project Justification 

7.1 FHWA’s Policy on Access to the Interstate System 

It is in the national interest to preserve and enhance the Interstate System to meet the 

needs of the 21st Century by assuring that it provides the highest level of service in terms 

of safety and mobility. Full control of access along the Interstate mainline and ramps, 

along with control of access on the crossroad at interchanges, is critical to providing such 

service. Therefore, the FHWA decision to approve new or revised access points to the 

Interstate System under Title 23, United States Code (U.S.C.), Section 111, must be 

supported by substantiated information justifying and documenting that decision. The 

FHWA's decision to approve a request is dependent on the proposal satisfying and 

documenting the following requirements: 

Policy Point 1 

An operational and safety analysis has concluded that the proposed change in 

access does not have a significant adverse impact on the safety and operation of 

the Interstate facility (which includes mainline lanes, existing, new, or modified 

ramps, and ramp intersections with crossroad) or on the local street network based 

on both the current and the planned future traffic projections. The analysis should, 

particularly in urbanized areas, include at least the first adjacent existing or 

proposed interchange on either side of the proposed change in access (Title 23, 

Code of Federal Regulations (CFR), paragraphs 625.2(a), 655.603(d) and 

771.111(f)). The crossroads and the local street network, to at least the first major 

intersection on either side of the proposed change in access, should be included in 

this analysis to the extent necessary to fully evaluate the safety and operational 

impacts that the proposed change in access and other transportation improvements 

may have on the local street network (23 CFR 625.2(a) and 655.603(d)). Requests 

for a proposed change in access should include a description and assessment of 

the impacts and ability of the proposed changes to safely and efficiently collect, 

distribute, and accommodate traffic on the Interstate facility, ramps, intersection of 

ramps with crossroad, and local street network (23 CFR 625.2(a) and 655.603(d)). 

Each request should also include a conceptual plan of the type and location of the 
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signs proposed to support each design alternative (23 U.S.C. 109(d) and 23 CFR 

655.603(d)). 

The operational analysis conducted for this SIMR re-evaluation confirmed that the 

proposed modifications under the New Concept will operate equal to or better than the 

RFP Concept and that the modifications are not expected to have any significant adverse 

impacts on safety and operations. Overall, the proposed improvements under the New 

Concept will significantly improve interchange operations through reduced weaving, 

separation of movements (EB/WB viaduct), and more balanced lane utilization. The 

following describes the operational and safety results of the analysis: 

Eastbound SR 836 

• Lower Level: Operational results show that the widening of the EB SR 836 to NB 

I-95 Ramp improves operations from LOS F to LOS D under the New Concept. 

The proposed ramp under the New Concept will eliminate the uneven volume 

distribution between the two proposed RFP ramps for which the existing inside 

ramp is projected to be overcapacity and the new flyover ramp from the CD system 

underutilized. Overall, improvements under the New Concept to all the ramps 

originating from EB SR 836 also results in a better lane utilization of the SR 836 

collector distributor. This can be observed from a nearly 50/50 split at the 

viaduct/Local movement diverge and on the collector distributor where large speed 

differentials between lanes (NB I-95 Off Ramp, EB SR 836 Mainline) no longer 

occur. Under the New Concept, the CORSIM Analysis projects the segment 

between the NW 12 Avenue on-ramps and ramps to I-95/I-395 (Node 1011 to 

1014) to operate at LOS F during the AM Peak. Once the NB NW 12 Avenue on-

ramp merges with EB SR 836, the weaving segment consists of just a one lane 

weave from the outside lane (NW 12 Avenue) to the center lane to access either 

NB I-95 or EB I-395. This operational projection is equal to the RFP Concept’s SR 

836 collector distributor section just before the NB I-95 (Flyover) and I-395 (Ramp 

A) diverge point which operates at LOS F. It should be noted that additional 

capacity on the EB SR 836 lower level and extension of the NB NW 12 Avenue 

On-Ramp merge lane were considered to further improve operations. However, 
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several design constraints such as the proximity to the Metrorail crossing and 

limited available R/W, restrict the ability to increase capacity and the length of the 

merge lane. 

• Upper Level: Results show that the upper level is projected to operate at LOS C 

during the AM and PM peak hours. The most significant improvement along this 

segment is the coupling of increasing the capacity at the EB SR 836 to NB I-95 

ramp and the provision of the viaduct to by-pass the interchange when it is 

experiencing heavy congestion as a result of NB I-95 spillbacks (a common 

occurrence). 

• Overall, the EB SR 836 system operations under the RFP Concept and New 

Concept are equal at LOS C. 

Westbound SR 836 

• CD System: The SB I-95 to WB SR 836 consist of three ramps (1) to WB SR 836, 

(2) to NW 14 Street and (3) to NW 12 Avenue. All three ramps are anticipated to 

operate equal to the RFP Concept. The WB SR 836 weaving segment between 

the NB I-95 to WB SR 836 on-ramp and the NW 12 Avenue exit for the New 

Concept is projected to operate equal to the RFP at LOS D/C (AM/PM). The New 

Concept also improves operations by reducing the number of vehicles that need 

to weave by eliminating the NB I-95 to WB SR 836 on-ramp lane drop to NW 12 

Avenue exit found in RFP Concept. The schematic of the New Concept vs RFP 

Concept weaving sections is previously shown on Figure 3-4. 

• Upper Level: The WB viaduct will provide a bypass of the I-95 connections and is 

projected to operate at LOS C/C (AM/PM). 

• Overall, the WB SR 836 system operations under the RFP Concept and New 

Concept are equal at LOS C. 

Northbound and Southbound I-95 

• NB I-95: The New Concept is anticipated to increase NB I-95 throughput by 

approximately 1,300 vehicles/hour during the AM Peak hour (Node 3013 to Node 

7). These improved operations are achieved by eliminating the RFP Concept 
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weave on NB I-95 between NE 29 Street and I-195 for vehicles originating from 

NW 12 Avenue destined for NB I-95. It should be noted that while some densities 

on NB I-95 are higher under the New Concept when compared to the RFP 

Concept, this is a result of more volume being processed. 

• NB I-95 On-Ramp: Under the New Concept, the NB I-95 on-ramp from EB SR 836 

and WB I-395 is anticipated to operate equal to the RFP Concept during both the 

AM Peak Hour (LOS F) and PM Peak Hour (LOS E). Additional capacity 

improvements and increasing the length of the transition lane was considered; 

however, several geometric constraints exist at this location including the bridge 

over NW 17 Avenue, I-195 queue jumper, and elevations differences between the 

EB SR 836 to NB I-95 and WB I-395 to NB I-95 ramps. 

• SB I-95 Mainline: Under the New Concept SB I-95 is to remain as described in the 

RFP Concept. As shown in the CORSIM results, modifications to adjacent roadway 

systems are not anticipated to impact SB I-95. 

Safety Analysis 

The quantitative safety analysis shows that the total predicted crash rates increase under 

the New Concept as a result of the additional 1.5 miles of segments analyzed. In terms 

of weighted predicted crash rates, the New Concept and RFP Concept result in similar 

values for both SR 836 and I-95 freeway segments. For I-95 ramp/CD segments, the New 

Concept results in a weighted predicted crash rate reduction from 1.68 to 0.75 compared 

to the RFP concept. For SR 836 ramp/CD segments, the New Concept results in a 

weighted predicted crash rate minor increase from 1.21 to 1.62 compared to the RFP 

Concept. Given the overall increase in segments analyzed under the New Concept 

compared to the RFP Concept and similar results obtained from the quantitative safety 

analysis, it is determined that the safety performance of the New Concept is equal to the 

RFP Concept. 

Policy Point 2 

The proposed access connects to a public road only and will provide for all traffic 

movements. Less than “full interchanges” may be considered on a case-by-case 



    
 SR 836 SIMR Re-Evaluation 

 

              Page 7-5 

basis for applications requiring special access, such as managed lanes (e.g., transit 

or high occupancy vehicle and high occupancy toll lanes) or park and ride lots. The 

proposed access will be designed to meet or exceed current standards (23 CFR 

625.2(a), 625.4(a)(2), and 655.603(d)). In rare instances where all basic 

movements are not provided by the proposed design, the report should include a 

full-interchange option with a comparison of the operational and safety analyses to 

the partial interchange option. The report should also include the mitigation 

proposed to compensate for the missing movements, including wayfinding signage, 

impacts on local intersections, mitigation of driver expectation leading to wrong-way 

movements on ramps, etc. The report should describe whether future provision of 

a full interchange is precluded by the proposed design. 

This SIMR re-evaluation does not propose any new interchanges along SR 836. This 

existing facility and interchange provide access to public roads only. The improvements 

proposed at the interchange will maintain full access to the existing cross streets and 

accommodate all movements.
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8 Conclusions and Recommendations 

As per Chapter 4 of the FDOT IARUG, this SIMR re-evaluation has been initiated by the 

design-build firm based on the proposed design change to the RFP concept and to show 

that the New Concept satisfies the SO&E requirements and FHWA policy points. The 

intent of this re-evaluation is to demonstrate that the New Concept operates equal to or 

better than the RFP Concept. 

Per Table 4-1 of the FDOT IARUG, the RFP Concept has been used as the basis for 

comparison when evaluating the New Concept initially developed as ATC 12C during the 

Technical Proposal Phase. The RFP Concept for SR 836 is based on the SR 836 SIMR 

Alternative 11-A provided in the RFP Reference Document MDXRD-01 Concept Plans. 

The results from the freeway, ramp and intersection operational analyses, demonstrate 

that the New Concept will operate equal to or better than the RFP Concept and that the 

proposed improvements will provide the following major operational benefits: 

• SR 836 mainline viaduct: 

o Eliminates I-95 system degradation associated with both existing and 

RFP Concept conditions from impacting the operation of SR 836. 

o Eliminates all existing weaving movements providing uninterrupted flow 

between SR 836 and I-395 in both the EB and WB directions. 

o Provides direct off-ramp to southbound SB I-95 eliminating existing 

weaving condition with NW 12 Avenue on-ramp traffic. 

• SR 836 WB collector distributor system reconfiguration: 

o Traffic from SB I-95 is isolated from traffic exiting to NW 12 Avenue 

addressing the degraded existing weaving conditions. 

o New lane configuration eliminates RFP Concept NB I-95 to WB SR 836 

drop lane into NW 12 Avenue which would require all traffic to change 

lanes in order to continue onto WB SR 836. 

• Widening of the EB SR 836 to NB I-95 ramp: 

o Provides the capacity to meet the demand while eliminating the 

underutilized flyover ramp proposed under RFP Concept. 
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o Eliminates existing and RFP Concept speed differential between 

vehicles destined for NB I-95 and adjacent EB SR 836 lanes. 

• NB I-95 lane re-purposing 

o Eliminates RFP Concept weaving on NB I-95 between NE 29 Street and 

I-195 for vehicles originating from NW 12 Avenue destined for NB I-95. 

A SAR was prepared by FDOT in October 2018 to document the crash statistics for the 

most recent five years and perform a quantitative safety analysis to predict the safety 

performance of the RFP Concept. Similar to the operational analysis, the safety 

performance of the RFP Concept was used as the basis for comparison when performing 

the quantitative safety analysis of the New Concept. Results from the safety analysis 

demonstrate that overall the New Concept performs equal to the RFP Concept.  

Based on the findings of this SIMR re-evaluation, the New Concept is recommended for 

construction as the proposed improvements to the RFP Concept will: 

• Enhancement operations and safety 

• Reduce ROW Impacts 

• Meet the two FHWA Policy Requirements 
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1.0 Project Description 
Provide background or supporting information that explains the basis for the request. 
As per Chapter 4 of the FDOT Interchange Access Request User’s Guide published in January 2018, herein 
referred to as “FDOT IARUG”, this SIMR Re-Evaluation is being initiated by the design-build firm based 
on the proposed change to the request for proposal (RFP) concept and to show that the new concept 
satisfies the Safety Operational and Engineering (SO&E) requirements and FHWA policy points. The 
intent of this re-evaluation is to demonstrate that the new concept operates equal to or better than the 
RFP concept presented in the Florida Department of Transportation (FDOT) District 6 “Design-Build 
Request for Proposal for SR-836/I-395 from West of I-95 to MacArthur Causeway Bridge And I-95 
Pavement Reconstruction And I-95 Southbound to SR-836 Westbound And SR-836 from West of NW 17th 
Avenue to Midtown Interchange (SR-836/I-395/I-95)” (Financial Projects Number(s): I-395 
Reconstruction 251688-1-52-01 [F.A.P. 3951- 501-I], I-95 Pavement Reconstruction 429300-2-52-01 
(F.A.P. 0951-685-I), I-95 SB to SR 836 WB Connector 423126-2-52-01, MDX 423126-1-52-01, Miami Dade 
Water & Sewer 251688-1-56-02; MDX Work Program Number: 83611; Contract Number: E-6J53)  dated 
February 6, 2017, herein referred to as “RFP”. All background information shall be consistent with the 
RFP.  
 
A. Purpose and Need Statement 

Provide the Purpose, the Need, and the Goals and Objectives. 
The purpose and need statement shall remain consistent with RFP Attachment MDXA-05 Type 2 
Categorical Exclusion and the “SR 836 PD&E Study SIMR” (FM# 251670-1-22-03) dated February 
2011 support document, herein referred to as “SR 836 SIMR”. A copy of the purpose and need 
statement from the SR 836 SIMR is provided in Attachment A. These needs have not changed. 

 
B. Project Location 

Provide project description and a map of the IAR project location. 
Consistent with the RFP and SR 836 SIMR, the project limits include SR 836 from NW 17 Avenue to I-
95 located in Miami, Florida. A project location map is provided in Attachment B. 
 

C. Area of Influence 
Provide a description of the area of influence along the main line and cross street. 
The area of influence as defined in the SR 836 SIMR, shall be maintained in this re-evaluation. The 
influence area is shown in Attachment C and includes the following: 

• SR 836/I-395 from NW 27 Avenue Interchange to NE 1 Avenue/2 Avenue Interchange 
• I-95 from Downtown Distributor Interchange to I-195/SR 112 Interchange  

 
D. Project Schedule 

Identify the schedule of production activities consistent with a proposed conceptual funding plan 
and opening year. 
This MLOU is being prepared as part of the already funded and awarded SR 836/I-395/I-95 Project 
Design-Build Contract Number E-6J53 with a four (4) year construction schedule and opening year 
of 2022. 

 
 

2.0 Analysis Years 
A. Traffic Forecasting (consistent with RFP and SR 836 SIMR) 
 Base year – 2000 
 Horizon year - 2030 



B. Traffic Operational Analysis (consistent with RFP and SR 836 SIMR) 
 Existing year – 2008 
 Opening year – 2015 
 Interim year - 2025 
 Design year – 2035 

This re-evaluation will focus on providing a traffic operational analysis for the design year only to 
compare the ultimate performance of the RFP concept versus the new concept and to demonstrate 
that the new concept is equal to or better than the RFP concept. As such, a year of failure analysis will 
not be conducted. 

 

3.0 Alternatives 
As part of this re-evaluation and per Table 4-1 of the FDOT IARUG, the RFP Concept shall be used as the 
basis for comparison when evaluating the new concept developed as Alternative Technical Concept 
(ATC) 12C during the Technical Proposal Phase. As required per the RFP and FDOT IARUG, the new 
concept shall perform equal to or better than the RFP Concept and satisfy the FHWA policy points. The 
RFP concept for SR 836 and I-95 is based on the SR 836 SIMR. A copy of the RFP and new concept are 
provided in Attachment D. As part of the new concept, the following improvements have been 
identified for SR 836/I-395/I-95 to provide major operational and safety benefits: 

• SR 836 Mainline (two elevated bypass lanes in each direction): 
o Eliminates I-95 system degradation from impacting the operation of SR 836. 
o Eliminates all weaving movements providing uninterrupted flow between SR 836 and I-395 

in both the eastbound and westbound directions. 
o Provides direct off-ramp to I-95 southbound eliminating potential weaving condition with 

NW 12 Avenue on-ramp traffic. 
• SR 836 Westbound Collector-Distributor (CD) System reconfiguration: 

o Traffic from I-95 southbound is isolated from traffic exiting to NW 12th Avenue addressing 
the degraded existing weaving conditions. 

o New lane configuration eliminates the I-95 northbound to SR 836 westbound drop lane into 
NW 12 Avenue which would require all traffic to change lanes in order to continue onto SR 
836 westbound.  

• Widening of the SR 836 eastbound to northbound ramp: 
o Provides the capacity to meet the demand while eliminated the underutilized flyover ramp. 
o Eliminates the speed differential between vehicles destined for I-95 northbound and 

adjacent lanes EB SR 836 lanes.  
• I-95 Northbound Lane Re-Purposing 

o Eliminates weaving on I-95 northbound between NE 29 Street and I-195 for vehicles 
originating from NW 12 Avenue destined for I-95 northbound. 

 

4.0 Data Collection 
The type of data that may be used should be identified. 
New Data collection will not be collected for this SIMR Re-Evaluation. Data will be obtained from the 
following sources: 

A. Transportation System Data – SR 836 SIMR (see Attachment E for planned projects table and 
figure in study area vicinity) 
B. Existing and Historical Traffic Data – SR 836 SIMR 
C. Land Use Data – Land use data has not changed since the PD&E Re-evaluation and RFP 
development.  
D. Environmental Data –SR 836 SIMR 



 
5.0 Travel Demand Forecasting 

AM and PM peak hour forecasted volumes from the SR 836 SIMR shall be utilized for an “apples to 
apples” comparative analysis of the new concept to the RFP Concept. Attachment E provides excerpts 
from the SR 836 SIMR which describe the forecasting elements below: 

A. Selected Travel Demand Model(s) –MUATS; see Attachment E. 
B. Project Traffic Forecast Development Methodology – See Attachment E. 

Describe the methodology and assumptions in developing the future year traffic volumes (AADT 
and DDHV) 

C. Validation Methodology – See Attachment E. 
Describe the validation methodology using current FDOT procedures and data collection 
procedure 
Identify how modifications to the travel demand forecasting model will be made, including 
modifications to the facility type and area type for links, modifications to socio-economic data 
and all input and output modeling files for review. 

D. Adjustment Procedures – See Attachment E. 
Identify the process used to adjust modeled future year traffic to the defined analysis years. 
Discuss how trends/growth-rates will be factored into this, if applicable. 

E. Traffic Factors – See Attachment E. 
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6.0 Traffic Operational Analysis 
The area type, traffic conditions, and analysis tools to be used are summarized in this section. 
A. Existing Area Type/Traffic Conditions 

Area Type Conditions 
Under Saturated Saturated 

Rural   
Urban Area/Transitioning Area     

 

B. Traffic Analysis Software Used (consistent with RFP and SR 836 SIMR) 
 

Software 
System Component 

Freeway Crossroad 

Name Version Basic 
Segment 

Weaving Ramp 
Merge 

Ramp 
Diverge 

Arterials Intersections 

HCS 
HCM 

       

Synchro*  v10       HCM2000 

SimTraffic        

Corsim v6.2       

Vissim        

Other        
*HCM 2000 reports will be utilized in order to remain consistent with the SR 836 SIMR and due to HCM 2010 limitations 
associated with shared-use lanes, exclusive pedestrian phasing, and non-NEMA phasing. 

 
C. Calibration Methodology 
 Calibration methodology and parameters utilized will be documented. 
 Calibration Measures of Effectiveness (MOEs) and calibration targets. 
The calibrated and validated CORSIM files from the SR 836 SIMR provided in the RFP Reference 
Document MDXRD-01 Concept Plans shall be utilized for the analysis of the new concept. No 
modifications shall be made to the parameters utilized in the provided CORSIM files without proper 
justification. Due to the influence on I-95 from SR 836 and I-395, the new concept CORSIM model 
shall reflect all proposed improvements associated with SR 836, I-395, and I-95. 
 

D. Selection of Measures of Effectiveness (MOE) 
 The Level of Service criteria for each roadway classification, including mainline, ramps, ramp 

terminal intersections and the crossroad beyond the interchange ramp terminal intersections are 
identified below. 

 In addition to the Level of Service criteria, state other operational MOEs to be utilized for the 
evaluation of alternatives. 

Per the RFP, the traffic analysis “shall include a summary with comparison to the RD-01 Concept Plans 
in a format similar to the sample included in RD-01 Concept Plans.” A copy of the CORSIM and Synchro 
analysis summary with comparison formats are provided in Attachment F. The comparison summary 
tables will summarize the SR 836 and I-95 facilities along with the signalized intersections west of I-
95 and any other segment that may influence or be influenced by SR 836 operations. 
 



CORSIM analysis MOEs for individual links and segments (aggregate segment statistic by calculating 
weighted averages based on the length of each link) include: 

• Speed 
• Density 
• Volume (vehicle/lane/hour) 
• Volume (vehicle/hour) 
• LOS (based on Chapter 23 of the Highway Capacity Manual 2000) 

 
Synchro analysis MOEs include: 

• Volume (vehicle/hour) 
• Delay (second/vehicle) 
• LOS 
• Volume to capacity ratio (v/c) 
• 95th Percentile Queue (feet) 

 
The Target Level of Service (LOS) is LOS D, as per Topic 000-525-006-c, the FDOT IARUG and RFP. The 
2013 FDOT Quality/Level of Service Handbook may also be utilized as reference to provide guidance 
in determining capacity, service volumes, and level of service. However, it is required that the new 
concept operate equal to or better than the RFP concept. For those sections and segments of the new 
concept that are not directly comparable to the RFP concept, a weighted summary of results shall be 
provided.  

 
7.0 Safety Analysis 

A. Detailed crash data within the study area will be analyzed and documented.  
Years: 2011-2015 Source: FDOT 

A Quantitative Safety Analysis using the Enhanced Interchange Safety Analysis Tool (ISATe) developed by 
FHWA and based on Chapters 18 and 19 of the Highway Safety Manual will be performed for both the 
RFP and new concept. The safety analysis of the new concept will be compared to the RFP safety analysis 
to demonstrate how safety will be improved under the new concept, in compliance with FHWA Policy 
Point #1. Major safety benefits associated with the new concept includes reduced queues, weaving, and 
lane speed differentials, all of which are contributing factors to the project’s prevalent crash types of rear 
end and sideswipe collisions.  

 
8.0 Consistency with Other Plans/Projects 

A. The request will be reviewed for consistency with facility Master Plans, Actions Plans, SIS Plan, MPO 
Long Range Transportation Plans, Local Government Comprehensive Plans or development 
applications, etc. 

This SIMR Re-Evaluation is being prepared to obtain FDOT and FHWA Concurrence of the new concept 
identified as ATC 12C, which was approved by FDOT as operating equal to or better than the RFP during 
the Design-Build ATC process for inclusion in the Technical Proposal on January 17, 2017 in response to 
the RFP. 

B. Where the request is inconsistent with any plan, steps to bring the plan into consistency will be 
developed. 

Not applicable.  

C. The operational relationship of this request to the other interchanges will be reviewed and 
documented. The following other IARs are located within the area of influence. 

A Re-Evaluation of the Reanalysis I-395 IMR PD&E Traffic Study included in Reference Document RD-01 
of the RFP is currently being prepared to evaluate the RFP concept versus the new concept.   

  



9.0 Environmental Considerations 
A. Status of Environmental Approval and permitting process. 
A Re-Evaluation of the RFP Attachment MDXA-05 Type 2 Categorical Exclusion and RFP permit 
requirements are currently on-going for the new concept. A brief summary of environmental findings will 
be included in the SIMR Re-Evaluation. 
 
B. Identify the environmental considerations that could influence the outcome of the alternative 

development and selection process. 
The following environmental benefits were identified for the new concept as part of ATC 12C submittal: 
• Reduces environmental impacts by eliminating widening of the Miami River Bridge. The impervious 

area footprint is also reduced from the RFP design. 
• Reduces noise and vibration impacts to adjacent properties by concentrating the bridge 

construction efforts in the median of SR 836 as opposed to the outside of the roadway as per the 
RFP Concept Plans. 

• Reduces community impacts, including minimizing impacts to the Grove Park Historic District since 
the work is done in the median instead of widening the bridge to the outsides. 

• Reduces the number of aerial easements required. 
 

10.0 Coordination 
Yes No/NA  

  
An appropriate effort of coordination will be made with appropriate proposed 
developments in the area. 

  

Request will identify and include (if applicable) a commitment to complete the 
other non-interchange/non-intersection improvements that are necessary for 
the interchange/intersection to function as proposed. 

Project is currently under design-build phase. 

  
Request will document whether the project requires financial or infrastructure 
commitments from other agencies, organizations, or private entities. 

  
Request will document any pre-condition contingencies required in regards to 
the timing of other improvements and their inclusion in a TIP/STIP/LRTP prior 
to the Interstate access approval (final approval of NEPA document). 

  Request will document the funding and phasing. 

*Explain if No or Not Applicable (N/A) is checked: 
 

11.0 Anticipated Design Exceptions and Variations 
 Design exceptions/variations are not anticipated, but if an exception/variation should arise it will 

be processed per FHWA and FDOT standards. 
 

 The following exceptions/variations to FDOT, AASHTO or FHWA rules, policies, standards, criteria 
or procedures have been identified: 
The list of variations/exceptions for the new concept included in the ATC 12C submittal is 
provided in Attachment G. This list is anticipated to be updated as part of the final design. 

 
12.0 Conceptual Signing Plan 

A conceptual signing and marking plan shall be prepared and included in the access request. 
The conceptual signing and marking plan for the new concept, included in the ATC 12C submittal is 
provided in Attachment H. Updates to the conceptual signing plan will continue through design plan 
development. 



 
13.0 Access Management Plan 

 Access management plan within the area of influence will not be changed by the proposed 
improvements to the interchange. 

Access management plan of the new concept remains consistent with the RFP concept.  
 

 The improvement will affect access management within the area of influence will be changed. An 
access management plan will be developed within the area of influence to complement the 
improvements to the interchange: 

 
14.0 FHWA Policy Points 

The two FHWA policy points will be addressed within the access request. 
The new concept is compliant with the two FHWA policy points and will be addressed in the SIMR Re-
Evaluation. 



Attachment A 
Purpose and Need Statement  



2. Need For Improvements
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Eastbound SR 836 traffic congestion 
during the PM Peak 

The Midtown Interchange is at the 
project eastern terminus 

2. NEED FOR IMPROVEMENTS 

2.1 Project Justification 

Need for improvements is based on a combination 

of substandard traffic conditions, highway planning 

objectives and the interaction with other planned 

facility improvements impacting the proposed 

project area.  Project objectives included the study 

of the following issues: increase capacity to 

prevent existing and future traffic congestion, improve safety by alleviating existing 

deficiencies, explore access issues, establish continuity, etc.  P roject alternatives 

discussed in the subsequent sections of this report strive to emphasize engineering, 

environmental and economic aspects while adhering to sound aesthetic design 

principles. 

 

2.1.1 System Linkage 

The study area and its immediate vicinity are served 

by several major expressways and principal facilities 

including SR 836, I-95, I-395 and the MacArthur 

Causeway.  Also, the Midtown Interchange (i.e., SR 

836/I-395/I-95 Interchange) serves as a m ajor hub 

for traffic to the Port of Miami and the Miami 

International Airport.  This critical network hub also 

services South Miami Beach and the Bay Islands, the Downtown Central Business 

District (CBD), the western suburbs of the county, as well as north and south portions of 
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the county via I-95.  SR 836 provides direct access to the Miami International Airport to 

the west of the project limits, Civic Center/Health District area, Downtown Miami and 

Miami Beach.  The entire SR 836 corridor has been previously studied in an effort to 

provide general operational and g eometric improvements.  P reviously proposed 

improvements to SR 836 include mainline widening, mainline and interchange 

reconstruction along with the establishment of the basic system operational 

requirements.   

 

2.1.2 Deficiencies 

2.1.2.1 Operational Deficiencies 

Figure 2-1 illustrates a schematic representation of the existing lane arrangements 

showing the violations in the basic number of mainline freeway lanes as well as other 

operational features.  The figure also includes a general description of the operational 

characteristics of the SR 836 facility dealing with issues pertaining to ramp/interchange 

sequence, route/lane continuity, basic number of lanes, lane balance and weaving.  In 

addition, Figure 2-2 shows an ev aluation summary of the existing facility operational 

features.  Following is a brief description of the most salient operational components.  

The supporting criteria used in the evaluation are included in Appendix B and was 

generally extracted from the 2004 edition of “A Policy on Geometric Design of Highways 

and Streets” by AASHTO, as well as from the 2000 edition of the “Highway Capacity 

Manual” by the Transportation Research Board”. 
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2.1.2.1.1 Ramp/Interchange Sequence 

This parameter involves the examination of the spacing, location and arrangement of 

ramps and/or interchanges in succession.  Ramp sequences can be classified in one of 

four categories consisting of either "EN-EN" or "EX-EX", "EX-EN", "EN-EX" (Weaving 

Area) or Turning Roadway Sequence; where EN = Entrance Ramp and EX = Exit 

Ramp.  Along the SR 836 mainline portion, the "EN-EN" and "EX-EX" conditions at NW 

17th Avenue and NW 12th Avenue, although lane addition/drop ramps are provided, 

were rated poor during the evaluation.  The "EN-EX" (Weaving Area) condition between 

NW 12th Avenue and I-95 was rated as fair being generally inadequate.  As far as the 

consistent and uniform arrangement of interchange patterns, the SR 836 facility rates 

rather poorly with multiple closely spaced entrances/exits at interchanges, three left 

hand exit ramps and one left hand two lane on-ramp, and ramp locations beyond the 

cross road.  In addition, each interchange has a different configuration with rather 

unique ramping schemes as viewed from either the mainline or the crossing facility. 

2.1.2.1.2  Route/Lane Continuity 

This parameter is concerned with the provision of a continuous route avoiding lane 

changing, simplifying signing, increasing highway capacity and decreasing conflicting 

maneuvers, thereby, improving safety and operations.  Along the SR 836 mainline 

facility, route/lane continuity was rated as poor.  Traveling from west to east (eastbound 

traffic), only one lane (i.e., the outer 3rd lane at begin project) is continuous from begin 

to end project while traveling from east to west (westbound traffic) again only one lane 

remains continuous.  Motorists, who at any time, access any of the other lanes, must 

change lanes in order to remain on the thru route.  This occurrence can be viewed in 

Figure 2-1 (page 2-3), which shows a s chematic of the lane arrangements along the 
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existing facility.  Overall, route/lane continuity is rated poor due to the presence of one 

eastbound left hand exit and a l ane drop ("exit only") ramp as well as a lane addition 

ramp.  In the westbound direction, there is one lane drop ("exit only") ramp and two lane 

addition ramps.  Continuation of the thru route is not given precedence with vehicular 

operation occurring both to the right and left of all other traffic.  
 

2.1.2.1.3 Basic Number of Lanes 

This parameter relates to the maintenance of a consistent number of lanes along the 

route, exclusive of auxiliary lanes.  The basic number of lanes along this portion of the   

SR 836 facility, based on the number of lanes prior to the toll facility and w ithin the 

project is 3 directional mainline lanes (6 lane typical section).  The previously discussed 

lane addition ramps as well as the left hand entrance and exit ramps are major 

contributors to the lack of an adequate basic number of lanes, thus resulting in various 

poor ratings throughout.   
 

2.1.2.1.4 Lane Balance 

This parameter is concerned with the provision of the appropriate lane 

configuration/arrangement at ramp merge (i.e., entrances) and diverge (i.e., exits) 

points.  At entrances, the total number of lanes after the merge must be equal to or one 

less than the sum of the lanes of the two merging legs.  At exits, the combined number 

of lanes of the two diverging legs should equal the total number of lanes on the 

approach legs plus one.  At diverge points, along this portion of the SR 836 facility, lane 

balance violations occur at the various mainline lane drop ("Exit Only") locations (1 

eastbound and 1 w estbound).  I n addition, one ot her factor that was considered 

important to lane balance is the almost simultaneous right hand and left hand lane drop 
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ramps at the Midtown Interchange for both the eastbound and westbound facilities.  

This condition is comparable to reducing the highway laneage by two lanes at a time. 

 
2.1.2.1.5 Level of Service 

This parameter was determined based on a  capacity analysis utilizing the applicable 

sections of the Highway Capacity Manual consisting of the determination of the level of 

service (LOS) for all mainline segments as freeway segments, and for all ramp junctions 

considering each ramp as an isolated ramp and in conjunction with adjacent upstream 

and downstream ramps.  Where any given project segment fell under more than one 

area of analysis, the worst LOS was the controlling solution.  A more detailed 

description of all the various LOS for the project area is included in Section 3 o f this 

report.  Based on the field traffic data that was obtained and after verification with other 

studies/counts, a complete freeway capacity analysis was performed using the existing 

adjusted traffic volumes and the appropriate parameters. 

 

2.1.2.1.6  Weaving 

This parameter is concerned with a critical component of the previous Level of Service 

parameter specifically for cases when merging area(s) are closely followed by a diverge 

area(s).  These areas were considered to be of sufficient importance to be included as a 

separate evaluation parameter due to their potential impact to both operations and 

safety.  F igure 2-3 illustrates the two sections considered as multiple weaving areas 

along this portion of the SR 836 facility.  The two weaving location areas present are at 

the eastbound facility located between the NW 12th Avenue and t he Midtown 

Interchanges (i.e., Location 2), and along the westbound facility between the Midtown  
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The SR 836 facility is an integral access 
link between the Miami International 
Airport, Downtown Miami and South 
Miami Beach 

and the NW 12th Avenue Interchanges (i.e., Location 1).  Weaving Location 2 is by far 

the worst in terms of both operations and safety.   

 

The primary problem involves the eastbound traffic entering from NW 12th Avenue 

wishing to access I-95 northbound.  In order for the NW 12th Avenue traffic to access 

the I-95 northbound connector, vehicles must merge across either three or four lanes of 

freeway traffic depending on which on-ramp at NW 12th Avenue they use.  Weaving 

Location 1 is also rather poor with two I-95 to SR 836 on-ramps being the primary 

problem.   It should be noted that the recent provision of a southbound off-ramp from I-

95 to NW 14th Street and the widening of the NW 12th Avenue off-ramp from a one lane 

ramp to a two lane ramp have provided some relief to this area.  Based on the specific 

deficiencies presented and the levels of service obtained at the mainline and ramp 

junctions, the evaluation resulted in ratings of fair and poor for Weaving Locations 1 and 

2. 

 

2.1.2.2 Transportation Demand 

 The proposed study developed and analyzed 

various alternatives that could meet the 

transportation demand of the project area.  The 

fact that the SR 836/I-395 facility currently 

provides direct access to the Miami International 

Airport, Civic Center/Health District area, 

Downtown Miami and Miami Beach underscores 
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the importance of this expressway as a regional travel facility.  P opulation and 

employment growth trends will also place even heavier travel demands.  Future and 

ongoing projects are expected to increase the travel demand along both SR 836 and I-

395.  The proposed improvements are consistent with future transportation plans and 

will meet future traffic demands.     

 

2.1.2.3  Structural Conditions 

Table 2-1 provides a summary of the structural ratings of the thirteen (13) project 

structures as determined in the most recent FDOT and Miami-Dade County Inspections.  

As far as the status of the various structures, it should be noted that one bridge along 

SR 836 was rated as functionally obsolete and one was rated structurally deficient.  The 

functionally obsolete rating was primarily as a r esult of poor vertical and horizontal 

under clearances and the structurally deficient rating resulted primarily from a l ow 

superstructure and general structural rating.   

 

Table 2-1 

EXISTING STRUCTURAL CHARACTERISTICS ALONG SR 836 
                                                                         

BRIDGE 
 
 
 
 
 
 
 
 
FEATURE 

LAWRENCE WATERWAY CROSSING NW 17TH AVE. MIAMI RIVER 
CROSSING NW 12TH AVE. 

WAGNER 
CREEK 

CROSSING 

NW 10TH AVE. & 14TH ST. 
CROSSING 

NW 17 
AVE TO 

WB SR-836 
(RAMP) 

WB SR-836 EB SR-836 

NW 17 
AVE TO 
EB SR-

836 
(RAMP) 

NE 17 AVE 
MIAMI 
RIVER 

BASCULE 

NW 17 
AVE TO 

WB SR-836 
(RAMP) 

WB SR-
836 

EB SR-
836 

NW 17 
AVE TO EB 

SR-836 
(RAMP) 

NW 12 
AVE MIAMI 

RIVER 
BASCULE 

WB & EB SR-
836 WB SR-836 EB SR-836 

#870393 #870146 #870297 #870394 #874161 #870482 #870147 #870298 #870165 #870662 #870149 #870150 #870300 

OVERALL 
NBI 

RATINGS 

DECK 7 7 7 N/A 8 7 7 7 7 5 N/A 7 7 
SUPERSTRUCTURE 7 7 7 N/A 8 7 7 7 7 4 N/A 7 7 
SUBSTRUCTURE 7 7 7 N/A 8 7 7 7 7 4 N/A 7 8 
CHANNEL 7 7 7 N/A 8 N/A 7 9 N/A 6 7 N/A N/A 
CULVERT N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 6 N/A N/A 
SUFFICIENCY 
RATING 92.3 89.1 89.1 N/A 97.7 92.5 90.6 87.9 88.7 44.3 84.0 87.8 91.0 

FUNCTIONALLY 
OBS. -- -- -- N/A -- -- -- -- Yes -- -- -- -- 

STRUCTURAL DEF. -- -- -- N/A -- -- -- -- -- Yes -- -- -- 
INSPECTION DATE 2/11/2006 2/12/2006 2/12/2006 N/A 3/13/2006 1/21/2006 2/7/2006 2/4/2006 1/21/2006 11/9/2005 2/10/2006 1/17/2006 1/17/2006 

 

 



SR 836 PD&E Study                                    Systems Interchange Modification Report 
 

 
   Page 2-11 

 

Project implementation would likely result 
in the reduction of evacuation times during 
emergencies 

2.1.2.4 Evacuation Needs and Emergency Services 
The lower Southeast Florida Region has been 

identified by the National Oceanic and 

Atmospheric Administration (NOAA) as one of 

the most hurricane vulnerable areas of the 

United States.  The study portion of SR 836 as 

well as I-395 just to the east have been 

identified as Hurricane Evacuation Routes 

being utilized for all category storm 

evacuations.  Proposed improvements to the existing SR 836/I-395 facility including the 

Midtown Interchange at I-95 would facilitate hurricane evacuation from Miami Beach, 

the Bay Islands, the Bayfront area and other project areas.   I mprovements would 

reduce evacuation times providing better traffic flow especially for the critical westbound 

emergency evacuation traffic from the Bay Islands and Miami Beach.  In addition, the 

proposed project would also significantly improve daily emergency access (i.e., 

ambulances, fire rescue, prisoner transfer, etc.) to and from the major /Civic Center 

Health District area. 

 

2.1.2.5 Design Deficiencies 

The existing SR 836 facility has significant geometric, operational, access as well as 

safety deficiencies.  Future developments and projected future demand along this 

corridor is expected to increase substantially, thus resulting in more severe and 

detrimental deficiencies.   Figure 2-4 illustrates an evaluation summary of geometric    

features  for  the  subject  project.   Geometric  deficiencies  include  poor   vertical   and  
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Horizontal alignments along the mainline and the interchange ramps as well as 

insufficient sight distances and vertical clearances throughout most of the project.  

following is a brief description of the key geometric components used in the evaluation.  

Additional information concerning the geometric evaluation criteria is included in 

Appendix B. 

 

2.1.2.5.1 Cross Section 

This parameter relates to the adequacy and safety of such cross sectional elements as 

width of travel lanes and shoulders, median treatment, clear zone and lateral clearances 

to roadside obstacles, guardrail treatment and location and embankment sideslopes.  

Major cross sectional elements were inspected for the SR 836 mainline and the ramp 

facilities at interchanges.  The lane widths along the mainline are generally appropriate 

with a typical width of twelve (12) feet; while single lane ramp widths are typically either 

fourteen (14) or sixteen (16) feet and double lane ramp widths vary from twenty-four 

(24) to twenty-six (26) feet. Shoulder widths along the mainline are well below standard 

with a width of 5.17 feet resulting in a fair rating while outside shoulder widths vary from 

ten (10) feet to 9.17 feet.  Shoulder areas for the connectors and ramps are typically 

deficient and vary from four (4) feet to no shoulder at all. 

 
2.1.2.5.2  Horizontal Alignment 

This geometric parameter is concerned with the degree of horizontal curvature, lengths 

of tangents and lane transitions as well as the coordination with the profile.  In general, 

most horizontal curves along the mainline facility are below standard with design 

speeds of 45 and 50 mph.  There are also various reverse curves and normally 



SR 836 PD&E Study                                    Systems Interchange Modification Report 
 

 
   Page 2-14 

 

insufficient tangents lengths between curves.  Ramp and connector facilities also have 

deficient horizontal geometry with design speeds well below (i.e., 5 t o 15 mph) the 

desirable design speed.  Therefore, all horizontal curves along both facilities were rated 

as poor. 

 
2.1.2.5.3  Vertical Alignment 

This geometric parameter deals with the vertical profile of the facility considering such 

elements as maximum grades, maximum change in grades, critical length of grade and 

coordination with horizontal alignment.  This parameter along both the mainline facility 

and ramps is also deficient since the existing design of vertical curves is below 

minimum standards.  Other conditions which compound the deficiencies include the 

poor coordination of vertical and hor izontal alignment, and poor sight distances.  

Therefore, all vertical curves along both facilities were rated as poor.  The most 

noticeable deficiency of vertical alignment which directly affects operations along the 

mainline facility can be observed for eastbound SR 836 traffic, which leaves the toll 

facility and almost immediately encounters a 5 % grade for the Miami River high level 

bridge crossing.  Large trucks have a di fficult time with this steep grade with traveling 

speeds often being below 40 mph for a substantial distance.   

 
2.1.2.5.4 Stopping Sight Distance 

Stopping sight distance is the length of roadway required for a driver to spot an object 

and negotiate a complete stop.  This parameter can be impaired by severe crests (or 

sags) in vertical alignment, poor horizontal alignment and/or roadside obstructions. 

Insufficient sight distance occurs frequently along SR 836 an d on most ramps and 

connectors.  This is caused not only by inadequate rates of vertical curvature but also 
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by the poor coordination of vertical and horizontal geometry as well as bridge piers and 

other common roadside obstructions.  A ll vertical curve locations and some horizontal 

curve locations were, therefore, rated poor with respect to stopping sight distance. 

 
2.1.2.5.5 Decision Sight Distance 

This parameter is based on the sufficient distance that a driver approaching a complex 

decision area has to evaluate and react to the situation.  Typical decision areas include 

gore areas, lane reduction areas and merge areas. Along much of the mainline facility, 

decision sight distance is rather poor due to closely spaced ramps/interchanges, lane 

reduction within horizontal curves, the poor coordination between horizontal and vertical 

curves, and frequent roadside obstructions. 

 
2.1.2.5.6 Horizontal Clearance 

This parameter refers to the lateral clearance between the travel way and any roadside 

object.  T his roadside recovery area can be us ed by an er rant vehicle to potentially 

regain control of the vehicle or as a place of refuge for disabled vehicles.  The 

inadequate shoulders along this facility have already been discussed in a previous 

section.  I n general, horizontal clearance requirements are not met for most of the 

mainline and even lesser so along ramps and, therefore, resulted in a fair rating 

throughout. 

 
2.1.2.5.7 Vertical Clearance 

This parameter is concerned with the adequate clear height of an overpassing/overhead 

(or under passing), facility/structure to the roadway and shoulder areas.  The vertical 

clearance along the SR 836 mainline west of the Midtown Interchange is adequate for 
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the entire westbound roadway as well as for the eastbound roadway.  H owever, the 

posted overhead vertical clearance for the eastbound roadway at the Midtown 

Interchange is only 15'-0" which is well below the desirable clearance of 16'-6".  Vertical 

clearances for the connector ramps within the Midtown Interchange are generally below 

the desirable clearances with a l ow clearance of 15'-0".  This evaluation resulted in 

various poor ratings along the facility. 

 
2.1.2.5.8 Ramp Exit/Entrance Design 

This parameter is concerned with the safe and efficient operation of an exit from or 

entrance to a roadway facility.  Elements such as tapers, nose treatments, acceleration 

and deceleration lengths are all considered.  This parameter is more or less adequate 

for most of the facility but is undesirable at various ramps whose tapers occur at 

locations of substandard horizontal and vertical geometry. 

 

2.1.3 Safety 

Previous studies* and the existing study have identified that the existing SR 836 facility 

is deficient from a safety standpoint.  The SR 836/I-395 PD&E Study found that the 

project area exceeded the statewide crash averages every year between 1987 through 

1991.  Crash data (see Figure 2-5) collected and analyzed for the most recent 5 years 

(i.e., 2001 thru 2005) identified that crash and injury rates have been exceedingly high 

for this freeway facility and its associated interchanges.  The evaluation process of the 

crash data involved the determination of the actual crash rate per million vehicle miles 

and the comparison of these values with the statewide critical crash rate for similar type 

roadways.  A resulting ratio of one or greater (high safety ratio) indicated a high crash or 

* SR 836/I-395 PD&E Study, FDOT District 6 (1993)  
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crash prone location.  T he critical crash rate is a function of section length, traffic 

volume and the average crash rate for the category of highway being tested.   For high 

crash sections, the expression for the critical crash rate is as follows: 

 

 

where: 

Xp = Critical crash rate 

Xc = Average crash rate for the category highway being tested (crashes per million 

vehicle miles) 

M = Average vehicle exposure for one year at the location (million vehicle miles) 

K = Test Factor for a 95% confidence interval (1.645 for rural locations and 3.291 for 

urban locations) 

 

According to Figure 2-5, the results show that in the eastbound direction approaches to 

the NW 12th Avenue interchange and to the Midtown Interchange clearly exceed the 

statewide averages for toll roads, while in the westbound direction, the project segment 

within the NW 12th Avenue Interchange also exceeds the statewide averages for years 

2005, 2006, and 2008.  The high crash rates in the eastbound direction near the 

approaches to the Midtown Interchange are mostly due to the substandard operational 

conditions associated with the high weaving volumes from NW 12th Avenue to NB I-95 

as well as the insufficient capacity provided by the existing EB SR 836 to NB I-95 ramp. 

 

 

Xp   =   Xc   +   K   -    
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The new Adrienne Arsht for the Performing 
Arts is located one mile east of the eastern 
project limits 

2.1.4 Social/Economic Demands 

Permanent/seasonal residents, tourists, etc. 

are attracted to the project area since it is 

located in an ur banized area of the City of 

Miami and is the gateway to South Miami 

Beach.  The existing facilities service such 

economic entities as the Downtown area, the 

Bayfront area (including Bayside and O mni), 

the Port of Miami, South Miami Beach, Miami International Airport and the Civic 

Center/Health District.  Emergency medical and service facilities include the University 

of Miami Hospital, Jackson Memorial Hospital including the Ryder Trauma Center, 

Veterans Administration Hospital as well as numerous related facilities.  The Richard E. 

Gerstein Justice Building and other Centers in the area contain various Federal, State 

and County government entities.  Numerous community facilities in the vicinity include 

Bicentennial Park, Miami Dade College Medical campus, the Mahi Shrine Auditorium 

and the American Airlines Arena.  O ver the last few years, Downtown Miami has 

experienced a surge of new development and activities.  Projected and new downtown 

development and redevelopment projects include the recently completed Adrienne 

Arsht Center for the Performing Arts, which is located just north of the I-395 facility 

along Biscayne Boulevard and the Bicentennial Park.  All these areas are expected to 

benefit from the proposed improvements due to overall improvements in service and 

access. 
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RAMPTC02
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RAMP S
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RAMPRC03

STA 3255+23.14
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APPROACH
END

SR 836 EB

£ CONST.
 

STA 3301+60.61
BEGIN BRIDGE 112SLAB
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STA 6462+00.11
BEGIN BRIDGE 124

RAMPMC02
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£ CONST. RAMP K  

(BRIDGE 105)
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£ CONST. RAMP VIA1
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£ CONST. RAMP VIA1
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£ CONST. SR 836 WB

SLAB
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BEGIN BRIDGE 111
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8' S
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SHLDR

10' SHLDR
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6' SHLDR
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SH
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6'
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H
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STA. 1375+49.51

£ CONST. RAMP VIA2

BEGIN MDX PROJECT 83611
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R6'
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R6'

8'
 S

H
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R

APPROACH SLAB
BEGIN

STA 24+88.67
£ CONST. RAMP N
END CONSTRUTION

STA 414+47.60
£ CONST. RAMP R
END CONSTRUCTION

APPROACH SLAB
BEGIN

STA 3254+46.42
BEGIN BRIDGE 115

APPROACH SLAB
BEGIN

SHLDR4'

RAMPQC04

STA 8464+62.61
£ CONST. RAMP K
BEGIN CONSTRUCTION

£ CONST. RAMP L

STA 6451+98.98
£ CONST. RAMP L
BEGIN CONSTRUCTION

 

STA. 1383+05.31 (RT)

STA. 1383+92.78 (LT)

FC-5 (FRICTION COURSE)

END RESURFACING

STA. 1386+94.83 (LT)

STA. 1385+83.02 (RT)

FC-5 FRICTION COURSE)

(MILL & OVERLAY WITH

BEGIN RESURFACING

STA. 1391+46.46 (RT)

STA. 1391+26.83 (LT)

FC-5 FRICTION COURSE)

(MILL & OVERLAY WITH

END RESURFACING

STA. 1392+94.34 (RT)

STA. 1392+79.63 (LT)

FC-5 FRICTION COURSE)

(MILL & OVERLAY WITH

BEGIN RESURFACING

STA. 1401+00.00 (LT & RT)

FC-5 FRICTION COURSE)

(MILL & OVERLAY WITH

END RESURFACING

STA. 399+41.05 (LT & RT)

FC-5 FRICTION COURSE)

MILL & OVERLAY WITH

END RESURFACING

STA. 1375+49.51 (LT & RT)

FC-5 (FRICTION COURSE)

BEGIN RESURFACING

RAMPNC01
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£ CONST. SR 836 WB
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836WBCONC01

STA. 1446+65.00
CONNECTOR
BEGIN £ CONST. EAST-WEST 
STA 4446+53.42 =
END £ CONST. SR 836 WB

STA. 1446+65.00, 24' RT
CONNECTOR
£ CONST. EAST-WEST 
STA 3446+63.01 =
CONNECTOR
BEGIN £ CONST. SR 836 WB

STA. 3455+04.55, 15' LT
CONNECTOR
£ CONST. SR 836 WB
STA 3455+04.55 =
CONNECTOR
£ CONST. SR 836 WB

LIST NO. 26

DESIGN VARIATION

LIST NO. 70

DESIGN VARIATION

LIST NO. 27

DESIGN VARIATION

LIST NO. 58

DESIGN VARIATION

LIST NO. 28

DESIGN VARIATION

LIST NO. 33 

DESIGN VARIATION

LIST NO. 31A

DESIGN VARIATION

LIST NO. 128

DESIGN VARIATION

LIST NO. 24

DESIGN VARIATION

LIST NO. 70C, 31B

DESIGN VARIATION

LIST NO. 31B

DESIGN VARIATION

LIST NO. 87

DESIGN EXCEPTION

LIST NO. 88

DESIGN EXCEPTION

LIST NO. 33A

DESIGN VARIATION

LIST NO. 29A

DESIGN VARIATION

LIST NO. 120
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LIST NO. 29

DESIGN VARIATION

LIST NO. 127

DESIGN VARIATION

LIST NO. 10

DESIGN VARIATION
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DESIGN VARIATION
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LIST NO. 111

DESIGN VARIATION
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SLAB
APPROACH
BEGIN

RAMPVIA1C04

836WBC02

LIST NO. 129

DESIGN VARIATION

LIST NO. 25

DESIGN VARIATION

£ CONST. RAMP T
 

STA 116+93.82
£ CONST. RAMP T
END CONSTRUCTION

STA 4414+72.55
BEGIN BRIDGE 114

(SEE UPPER PLAN ROLL)
STA 1414+16.56
BEGIN BRIDGE 101

SLAB
APPROACH
BEGIN

STA 1468+06.60
END BRIDGE 111

(BRIDGES 124 & 105)
APPROACH SLABS
END

(SEE UPPER PLAN ROLL)
STA 3467+40.13
END BRIDGE 105

STA 6467+36.49

END BRIDGE 124

LIST NO. 15

DESIGN VARIATION

836WBCONC03

RAMPKC02

RAMPKC01

(SEE UPPER PLAN ROLL)
STA 3458+20.00
BEGIN BRIDGE 105

RAMPLC02

836WBCONC02

RAMPMC01

LIST NO. 18

DESIGN VARIATION
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LIST NO. 21

DESIGN VARIATION

STA 9453+33.96
£ CONST. RAMP H
BEGIN CONSTRUCTION

LIST NO. 124

DESIGN VARIATION

LIST NO. 71

DESIGN VARIATION

LIST NO. 118 

DESIGN VARIATION

SLAB
APPROACH
END

STA 33+24.37
£ CONST. RAMP Q
BEGIN PROFILE
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H
LDR

SLAB
APPROACH
END

STA 3289+06.87
END BRIDGE 110

RAMPHC01

£ CONST. SR 836 EB

 

END £ CONST. SR 836 EB

STA 3308+97.12 =

BEGIN £ CONST. WEST-NORTH

CONNECTOR
STA. 12468+86.81

STA 3308+97.12
END BRIDGE 112

EWCONC02

RAMPLC03

SLAB
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BEGIN

STA 525+12.68
£ CONST. RAMP S
BEGIN CONSTRUCTION

RAMPSC02

SLAB
APPROACH
END

 

M
A
T

C
H

L
I
N

E
 
S

H
E

E
T
 
P

L
A

N
 
0
2

PLAN 01

ROADWAY PLANS

LEGEND

PROPOSED RESURFACING



C
 C

C
 C

C
 C

C
 C

N
W
 
8

T
H
 
A

V
E

N
W
 
7
T

H
 
A

V
E

N
W
 
8

T
H
 
A

V
E

N
W
 
7

T
H
 
C

T

NW 17TH ST

NW 17TH ST N
W
 
5

T
H
 
A

V
E

NW 14TH ST

N
W
 
7

T
H
 
A

V
E

NW 13TH ST

N
W
 
7

T
H
 
C

T

NW 14TH ST

NW 11TH ST

NW
 11TH

 TER

N
W
 
5

T
H
 
A

V
E

NW 10TH ST

8
7
0
7
2
4

8
7
0
4
5
5

870363

8
7
0
3
7
0

870364

870366

870456

8
7
0
3
6
7

8
7
0
3
6
7

8
7
0
3
6
0

8
7
0
3
6
0

8
7
0
4
5
4

8
7
0
7
4
3

8
7
0
3
5
7

870365

8
7
0
3
5
8

8
7
0
3
6
9

8
7
0
5
7
9

870456

8
7
0
3
7
1

8" S
AN

8" S
AN

8" S
AN

8" S
AN

12" SAN

12" SAN

12" SAN

6" WM

6" WM

8" S
AN

8" S
AN

8" S
AN

8" S
AN

8" S
AN

12" SAN

12" SAN

12" SAN

6" WM

6" WM

2-10KV

2-1
0KV

42
-4

" P
VC 

CONDUIT
S

T
E

L

12-
6" 

PVC C
ONDUIT

S

12-
6" 

PVC C
ONDUIT

S

4
2
-
4
" P

V
C
 
C
O
N
D
U
IT

S

42-4" PVC CONDUITS

T
E

L

1-4" PVC CONDUITS

T
E

L

4
-
3
 
1/

2
"
 
T

R
 

C
O

N
D

U
IT

S

B
U

R
IE

D
 

T
R

A
F

F
IC
 

C
A

B
L
E

BURIED TRAFFIC CABLE

T
E

L

4-4" PVC & 2-31/2" CEM CONDUITS

T
E

L

6
-
3
1/

2
"
 
T

R
 

C
O

N
D

U
IT

S

2
-
3
1/

2
"
 
T

R
 

C
O

N
D

U
IT

S

6-31/2" TR CONDUITS

1-
1/

4
'
'
 
P

E
 
IN
 
2
"
 
G
I

6
"
 
C
.I
. 
( 

L
IN

E
D
 
/
 
2
"
 
P

L
S

T
C
)

6
"
 
C
.I. ( L

IN
E

D
 
/
 
2
"
 
P

L
S

T
C
 
)

6
"
 
C
.I
. 

4
'
'
 
P

E
 
IN
 
8
"
 
C
.I

4
'
'
 
P

E
 
IN
 
8
"
 
C
.I

1-
1/

4
'
'
 
P

E
 
IN
 
2
"
 
G
I

6
"
 
C
.I. ( 2

"
 
P

L
S

T
C
. L

IN
E

D
 
) I.P

.

6" C.I. ( 2" PLSTC. LINED ) I.P.

2
-
1/

2
' G
.I.

2
"
 
S

T
E

E
L

2
" GA

LV.

2
-
1/

2
"
 
G

A
L

V
.

6
"
 

W
M

8" WM

12
" W

M

12" WM

8
"
 

W
M

8
"
 

W
M

16
-
1/

2
"
H

D
P

E
 

C
O

N
D

U
IT

S

BURIED CABLE

(ABANDONED)

T
E

L

2-4" PVC CONDUITS

BURIE
D CABLE

S & F
IBE

RS

T
E

L

1-432CT

3
-
1 
1/

2
"
 
H

D
P

E
 

C
O

N
D

U
IT

S
1-

4
3
2

C
T

3
-
1 
1/

2
"
 
H

D
P

E
 

C
O

N
D

U
IT

S
3
-
1 
1/

2
"
 
H

D
P

E
 

C
O

N
D

U
IT

S

3
-
1 
1/

2
"
 
H

D
P

E
 

C
O

N
D

U
IT

S

3
-
1 
 1
/
2
"
 
H

D
P

E
 

C
O

N
D

U
IT

S

3
-
1.
5
"
 
H

P
D

E
 

C
O

N
D

U
C

T
S

2
4
"
 

W
M

2
0
"
 

W
M

3
0
"
 

W
M

2
4
"
 

W
M

6" WM

8" WM

12
"
 

W
M

6
"
 

W
M

8
"
 

W
M

SAN

SAN

SAN

SAN
SAN

2"  
GALV.

2"   STEEL

6
"
 
C
.I
. 
( 

L
IN

E
D
 
 
2
"
 
P

L
S

T
C
)

120 V

13
 

K
V
 

12
0
 

V
 

7.6 K
V

7.6 KV 

7.6 KV 

ELEC

13
 

K
V
 

13 KV 

13 KV

13
 

K
V

13 KV

7
.6
 

K
V

13
 

K
V

12
0
 

V

13 KV 

13 KV
13 KV 

13
 

K
V

13
 

K
V
 

13 KV 

13
 

K
V
 

13 KV 7.6 KV 

13
 

K
V
 

7
.6
 

K
V
 

13 KV 

13 KV 

13 KV 
13 KV 

18
"
 
S

A
N

8
"
 
S

A
N

8
"
 
S

A
N

3
6
"
 
S

A
N
 
F

M

8" SAN

8" S
A
N

18
"
 
S

A
N

18
"
 
S

A
N

8" SAN

6
0
" IN

T

60" INT

13
 

K
V

8
"
 
S

A
N

SAN

SAN

SAN

8" SAN

8
"
 
S

A
N
 
(A

B
A

N
D

O
N

E
D
)

8
"
 
S

A
N
 

36" WM

48" WM

4
8
" W

M

48" WM

4
8
" W

M

8" WM

8" WM

8" WM

8
"
 

W
M

8
"
 

W
M

FOC, 1-96 FOC & 1-48 FOC

4-2" HPDE CONDUITS E/W 1-380 

F
O

C
 

&
 
1-

9
6
 
F

O
C
 

&
 
1-

4
8
 
F

O
C
 
 
 
 
 
 
 
 
 
 
 
 

9
-
2
"
 
P

V
C
 

C
O

N
D

U
IT

S
 

E
/

W
 
1-

3
8
0
 

HH

MCI

WMH5

JANT1

JBF1

JMW1

JVCS1
JVCS2

JVCS3

JVENT1

XJCLF2

LIFT STATION

XJVENT1

WET WELL

JWPB3

JWPB4

JBGV2

JBGV4

JBGV3

JBGV6 JBGV8

JBGV7

JBGV5

JBGV1

JWPB2

CONTROL

RLP2

BACK FLOW

WATER

SAN SAN

SAN

SAN

W
ATE

R

ELEC

NW 17th. ST

2
-
3
1/

2
"
 
T

R
 

C
O

N
D

U
IT

S

6
"
 
C
.I. ( L

IN
E

D
 
/
 
2
"
 
P

L
S

T
C
 
)

6
"
 
C
.I
. 

4
''
 P

E
 
IN
 
8
"
 
C
.I

4
''
 P

E
 
IN
 
8
"
 
C
.I

16
-
1/

2
"
H

D
P

E
 

C
O

N
D

U
IT

S

TE
L

2-4" PVC CONDUITS

B
U
R
IE

D
 

C
A

B
L
E
S
 

&
 
F
IB

E
R
S

3
-
1.
5
"
 
H

P
D

E
 

C
O

N
D

U
C
T

S

8
"
 

W
M

SAN

SAN

6
"
 
C
.I
. 
( 
L
IN

E
D
 
 
2
"
 
P

L
S

T
C
)

13 KV 

13 KV 13 KV 

13
 

K
V

13
 

K
V
 

13 KV 

13
 

K
V
 

18
"
 
S

A
N

8
"
 
S

A
N

13
 

K
V

FOC, 1-96 FOC & 1-48 FOC

4-2" HPDE CONDUITS E/W 1-380 

F
O

C
 

&
 
1-

9
6
 
F

O
C
 

&
 
1-

4
8
 
F

O
C
 
 
 
 
 
 
 
 
 
 
 
 

9
-
2
"
 
P

V
C
 

C
O

N
D

U
IT

S
 

E
/

W
 
1-

3
8
0
 

HH

MCI

WMH5

JANT1

JBF1

JMW1

JVCS1

JVCS2

JVCS3

JVENT1

XJCLF2
LIFT STATION

XJVENT1

WET WELL

JWPB3

JWPB4

MWPOLE1
CONC POLE WITH CAMERA

WWPB45

FDOT FMS

JBGV2

JBGV4

JBGV3

JBGV6

JBGV8

JBGV7

JBGV5

JBGV1

JWPB2

CONTROL

RLP2

BACK FLOW

WATER

SAN
SAN

SAN

SAN

NW 17th. ST

                                 

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET

                        

                        
                               

            

                        

ROAD NO. COUNTY

MIAMI-DADE EXPRESSWAY AUTHORITY
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Attachment E 
Traffic Forecasting from SR 836 SIMR

(includes excerps for planned projects, traffic 
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3. EXISTING TRAFFIC CONDITIONS 

3.1 Historical Traffic Information 

Historical traffic volumes, traffic volume projections, and operational evaluations within the 

project area of influence were obtained from several previous reports* and were carefully 

documented and evaluated. Additional historical traffic information was obtained from 

several Traffic Count Stations (see Figure 3-1). As shown on Figure 3-1, the available 

information includes historical Annual Average Daily Traffic (AADT), as well as K, D, and T 

factors based on the last 12 years. This traffic data were extracted from the Florida Traffic 

Information CD/DVD.  

 

3.2 Existing Transportation System Data 

Existing roadway network physical characteristics were collected and analyzed for each 

significant roadway segment and intersection within the study area. The survey of the 

physical characteristics of the study area, the traffic operating conditions of the corridor and 

intersections were conducted as per the FDOT’s LOS guidelines and standards, Manual on 

Uniform Traffic Studies, Highway Capacity Manual, and Manual of Traffic Engineering 

Studies. 

 
 
 
 
 
 
 
 
 

* SR 836/I-395 PD&E Study, Florida Department of Transportation (1993) 
  Port of Miami City Street Improvements Study, Florida Department of Transportation (2000) 
  2002 Florida Traffic Information, Florida Department of Transportation 
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3.4 Traffic Adjustment Data Sources 

3.4.1 Average Daily Traffic (ADT) 
 
ADT volumes were obtained by averaging 24-hour raw counts of three (3) typical 

consecutive weekdays (Tuesday, Wednesday, and Thursday) at each of the locations 

previously illustrated on Figure 3-7.  

3.4.2 Annual Average Daily Traffic Volumes (AADT) 

AADT is the estimate of typical daily traffic on a road segment for all days of the week, over 

the period of one year.  To obtain a statistically accurate AADT count for the entire year, 

the ADT counts were multiplied by the Season Factors (SF) 1.08 for I-395, 1.07 for I-95, 

and 1.01 for SR 836, and by the Axle Correction Factor 0.99 for I-395 and SR 836, and 

0.96 for I-95. The values were extracted from the FDOT’s 2008 Florida Traffic Information 

CD-ROM. The equation used for obtaining AADT is described in the 2002 Project Traffic 

Forecasting Handbook as follows: 

 

 

Figure 3-11 shows the AADT for the major links within the project area. 

 

3.4.3 Directional Design Hour Volume (DDHV) 

Directional Design Hour Volume (DDHV) was generated applying K30 and D30 factors to 

AADT projections as outlined in the Design Traffic Procedure.  The K30 and D30 factors 

were derived through review of permanent count stations located within the project area, 

new traffic counts, RCI data, and through coordination with FDOT.  The following results

AADT = ADT *SF*Axle Correction Factor 
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were obtained: K30 = 7.68%, D30 = 53.83%, and T = 4.67%.  It should be noted that even 

though the K30 factor falls slightly under the normally acceptable range, it does reflect the 

conditions prevalent within the project facility and is in close accordance with previous 

values used for similar studies in the area.  It should be noted that these values were also 

approved by the FDOT’s District 6 DIRC (District Interchange Review Committee). 

 

 

 
Using these procedures, DDHV project traffic forecasts were generated for I-95, I-395, SR 

836 and all freeway ramps.   

3.5 Existing Conditions Analysis 
 
Operational analyses for the urban streets and freeways were conducted using of the most 

recent versions of Synchro, CORSIM and FDOT databases.  Synchro was used for the 

intersection and queue analyses, and CORSIM was used for the freeway analysis.  

3.5.1 Intersection Capacity Analysis 

The field gathered peak hour turning movement volumes were used to perform intersection 

capacity analyses. The analyses were performed for a.m. and p.m. peak periods during 

weekdays. The results indicated that most of the studied signalized intersections within the 

project area of influence are generally operating at acceptable levels of service ranging 

between A and D  for the a.m. and p. m. peak periods. The only exceptions are the 

intersections of NW 14th Street and NW 10th Avenue, the NW 14th Street and NW 12th 

Avenue, and the NW 7th Street and NW 27th Avenue intersection. The intersection of NW 

14th Street and NW 10th Avenue shows a lack of capacity by operating at level of service F 

DDHV (Peak direction) = AADT x K30 x D30 

DDHV (Opposing direction) = AADT x K30 x (1 – D30) 
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5.2 Development of Future Traffic Volumes 
 
The project traffic for the opening year (2015), the intermediate year (2025) and the 

design year (2035) were developed based on field traffic volume counts, the Miami 

Urban Area Transportation Study (MUATS) model for the year 2025, applicable 

information from existing studies, and historical traffic counts.  In addition, pertinent 

socio-economic data such as population, employment and housing were also used as 

inputs in the MUATS model.  The socio-economic data by Traffic Analysis Zones (TAZ) 

were obtained from the Miami-Dade County Metropolitan Planning Organization (MPO). 

It should be noted that future proposed I-395 improvements were included for the years 

2025 and 2035. Those improvements were indicated as Alternative 3 Ramps at Miami 

Avenue in the report of I-395 PD&E Study (FM# 251670-1-22-02).   

 

5.2.1 MUATS Model Accuracy Assessment  

 
The travel demand forecast for the SR 836 PD&E study was developed using the 

MUATS year 2030 model developed by the Miami-Dade Metropolitan Planning 

Organization (MPO) in coordination with FDOT District 6. The model was validated to 

the year 2000 condition and documented in the Technical report as part of the MLOU.  

This model refinement consisted of capacity adjustments to several facilities within the 

study influence area resulting in improved volume/capacity ratio. For planning purposes, 

a one-lane deviation criterion was used as stated in NCHRP 255. In other words, the 

maximum desirable traffic assignment deviation should not result in a design deviation 

of more than one travel lane.  As shown in Figure 5-10, the model deviation results are 

below the maximum desirable error graph (NCHRP 255) and thus the MUATS model 

results are deemed appropriate to properly forecast future travel demand. 
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Figure 5-10 Model Accuracy Assessments 

 
5.2.2 Developed Growth Factors 

Development of growth factors was based on the FDOT Project Traffic Forecasting 

Handbook (October, 2002) as follows: 

 Available growth rates information from previous studies were collected and 

carefully checked to negate those that obviously were not reliable and to ensure 

that rates were consistent with future projects in the area. 

 A historical trend analysis projection was conducted to obtain growth rates from 

historic traffic counts. 

 A population, employment and housing trend analysis was conducted using Z-

Data utilized as inputs in the FSUTMS program. 

 Results of historical trend analyses were compared to actual AADTs to ensure 

that historical data were consistent with design traffic criteria. 

0%

10%

20%

30%

40%

50%

60%

70%

0 50 100 150

P
er

ce
n

t D
ev

ia
ti

o
n

AADT (1000's)

NCHRP255

MUATS



SR 836 PD&E Study                                    Systems Interchange Modification Report 
 

 
   Page 5-14 

 

 

Table 5-1 shows the growth factors used for three previous studies and the MUATS 

Model. Since all results are generally compatible with each other it was decided to use 

the growth factors from the MUATS model as the basis for this study. 

 

 

5.2.3 Future Traffic Volumes 

Since FSUTMS volumes represent Peak Season Weekday Average Daily Traffic 

(PSWADT) projections for the subject links modeled highway network, a Model Output 

Conversion Factor (MOCF) was applied to obtain the AADT. According to locations 

within Miami-Dade County, different values of MOCF were used for this project based 

on the 2008 Florida Traffic Information CD-ROM. The Directional Design Hour Volumes 

(DDHV) were then obtained by applying the established K and D factors to the AADT 

projections following appropriate adjustments as stated in FDOT 2002 Project Traffic 

Forecasting Handbook. 

 

Figures 5-11, 5-12 and 5-13 show the traffic volumes for the opening year (2015), the 

intermediate year (2025) and the design year (2035), respectively.  In general, the 

Data Scources 2002-2007 2002-2017 2002-2027

SR-836/I-395 PD&E Study from NW 17 Ave. to MacArthur 
Causeway Bridge, Miami-Dade County, FL

1.10 1.28 1.42

SR-9/I-95 New Port Access Ramp to Westbound SR-836 
PD&E Study, 

Miami-Dade County, FL

I-395 PD&E Study from just west of the Midtown 
Interchange to the MacArthur Causeway Bridge

Miami-Dade County, FL

2002 Florida Traffic Information 1.07 1.2 1.35

2000-2015 2000-2025 2000-2035
MUATS Model (Year 00, Year 25) 1.23 1.42 1.63

1.08 1.25 1.44

Table 5-1
COMPARISON OF PROJECT GROWTH FACTORS

1.03 1.10 1.18

Data Sources 
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freeway volumes within the study limits remain unchanged regardless of network 

variations. As shown in Figure 5-13 the highest traffic volume is expected along I-95 just 

north of the Midtown Interchange with the projected AADT of approximately 355,000 

veh/day resulting in approximately a 1.91% annual increase.   

 

5.2.4 Future Intersection Volumes 

Figures 5-14 through 5-37 show the future a.m. and p.m. peak hour turning movement 

volumes used for the intersection analysis and urban street analysis for each alternative 

and for the three analysis periods. Different alternatives generate different traffic 

volumes. However, significant traffic volume differences were not observed for each 

alternative, except for Alternatives 3, 8 and 13. As mentioned in Section 5.1, new 

elevated ramps connecting to the intersection of NW 14 Avenue at NW 14 Street from 

SR 836 were proposed for Alternatives 3, 8 and 13. This new proposed ramp 

connection results in significant traffic volume differences between Alternatives 3, 8, and 

13 and the other alternatives at the intersections of NW 17 Avenue at NW N Miami 

River Drive, NW N Miami River Drive at NW 13 Terrace, and NW 14 Avenue at NW 14 

Street. It should be noted that the intersection of NW 14 Avenue at NW 14 Street was 

proposed to be modified to provide the EB through and left turning movement for 

Alternatives 3, 8 and 13. It should also be noted that the forecasted intersection turning 

movement volumes for Alternative 11-A are identical to those for Alternative 11. This is 

due to the fact that the only difference between these two alternatives is the relocation 

of the connection between the northbound and southbound NW 12th Avenue ramps and 

EB SR 836 mainline to the east of the Midtown Interchange. 
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LIMITS

181,000
178,000
173,000
169,000
173,090
179,000
177,000
179,000

90,500
91,500
91,000
91,500
91,500
92,500
90,500
92,500

259,000
265,000
268,000
263,000
266,000
266,000
261,000
265,000

183,000
181,000
184,000
181,000
181,000
182,000
184,000
181,000LEGEND

ALTERNATIVE AADT
No-build...................................181,000
1................................................178,000
3................................................173,000
6................................................169,000
8................................................173,000 
11 & 11-A..................................179,000
13..............................................177,000
16..............................................179,000 Note: For detalied AADTs, refer to Appendix C

No-Build 1 3 6 8 11 11-A 13 16
b/w NW 27 Ave and Toll Plaza 158,000 162,000 156,000 150,000 156,000 159,000 159,000 163,000 160,000
b/w NW 17 Ave and NW N River Dr 135,000 121,000 115,000 114,000 112,000 140,000 140,000 135,000 139,000
b/w NW 12 Ave and NW 7 Ave 171,000 111,000 107,000 106,000 108,000 138,000 129,000 126,000 130,000
Ramp from SB I-95 to WB SR 836/NW 14 St @ NW 10 Ave 
Intersection 30,500 32,500 31,500 29,500 30,000 32,000 32,000 30,500 30,000

Ramp from NB I-95 to WB SR 836 20,500 22,500 21,000 20,000 20,500 21,000 21,000 24,000 20,500
Ramp from EB SR 836 to SB I-95 22,000
Ramp from EB SR 836 to NB I-95 28,500 22,000 20,500 20,000 20,500 22,000 22,000 20,500 22,500
CD from EB SR 836 to SB I-95 16,500 15,000 16,500 14,500
CD b/w On-ramp from NW 12 Ave to SB/NB I-95 14,500 15,500 14,500 16,000 15,000 14,500 14,500
CD b/w On-ramp from NW 12 Ave to SB/NB I-95 & I-395 24,500
Ramp from EB SR 836 to NW 14 St 8,400 8,600 9,500
Ramp from NW 14 St  to WB SR 836 8,700 8,700 9,600

ALTERNATIVE FUTURE AADT (YEAR 2015)

Segment
Alternative
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LIMITS

208,000
204,000
200,000
194,000
199,000
206,000
203,000
206,000

104,000
105,000
105,000
105,000
105,000
106,000
104,000
106,000

298,000
304,000
309,000
303,000
306,000
306,000
301,000
305,000

211,000
208,000
211,000
209,000
208,000
209,000
211,000
208,000

Note: For detalied AADTs, refer to Appendix C

LEGEND

ALTERNATIVE AADT
No-build...................................181,000
1................................................178,000
3................................................173,000
6................................................169,000
8................................................173,000 
11 & 11-A.................................. 179,000
13..............................................177,000
16..............................................179,000

No-Build 1 3 6 8 11 11-A 13 16
b/w NW 27 Ave and Toll Plaza 182,000 187,000 179,000 173,000 179,000 183,000 183,000 188,000 185,000
b/w NW 17 Ave and NW N River Dr 155,000 139,000 132,000 131,000 133,000 161,000 161,000 156,000 160,000
b/w NW 12 Ave and NW 7 Ave 197,000 128,000 123,000 121,000 124,000 159,000 148,000 145,000 150,000
Ramp from SB I-95 to WB SR 836/NW 14 St @ NW 10 Ave 
Intersection 35,000 37,500 36,000 33,500 34,500 37,000 37,000 35,000 34,500

Ramp from NB I-95 to WB SR 836 23,500 26,000 24,000 23,000 24,000 24,000 24,000 27,500 23,500
Ramp from EB SR 836 to SB I-95 25,500
Ramp from EB SR 836 to NB I-95 33,000 25,500 23,500 23,000 23,500 25,500 25,000 23,500 26,000
CD from EB SR 836 to SB I-95 19,000 17,500 18,500 16,500
CD b/w On-ramp from NW 12 Ave to SB/NB I-95 17,000 18,000 17,000 18,500 17,000 16,500 17,000
CD b/w On-ramp from NW 12 Ave to SB/NB I-95 & I-395 28,000
Ramp from EB SR 836 to NW 14 St 9,700 9,800 10,900
Ramp from NW 14 St  to WB SR 836 10,000 10,000 11,000

ALTERNATIVE FUTURE AADT (YEAR 2025)

Segment
Alternative
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LIMITS

239,000
235,000
230,000
223,000
229,000
227,000
234,000
237,000

120,000
121,000
121,000
121,000
121,000
122,000
120,000
122,000

343,000
350,000
355,000
348,000
352,000
352,000
346,000
351,000

243,000
239,000
243,000
240,000
239,000
241,000
243,000
239,000

Note: For detalied AADTs, refer to Appendix C

LEGEND

ALTERNATIVE AADT
No-build...................................181,000
1................................................178,000
3................................................173,000
6................................................169,000
8................................................173,000
11 & 11-A..................................179,000
13..............................................177,000
16..............................................179,000

No-Build 1 3 6 8 11 11-A 13 16
000,221000,612000,112000,112000,602000,991000,602000,512000,012azalP lloT dna evA 72 WN w/b
000,481000,971000,581000,581000,351000,151000,251000,061000,871rD reviR N WN dna evA 71 WN w/b
000,271000,761000,171000,381000,241000,041000,141000,741000,722evA 7 WN dna evA 21 WN w/b

Ramp from SB I-95 to WB SR 836/NW 14 St @ NW 10 Ave 
Intersection 40,500 43,000 41,500 38,500 40,000 42,500 42,000 40,500 40,000

000,72005,13000,82000,82005,72005,62005,72000,03000,72638 RS BW ot 59-I BN morf pmaR
005,9259-I BS ot 638 RS BE morf pmaR

000,03005,72000,92000,92000,72005,62000,72005,92000,8359-I BN ot 638 RS BE morf pmaR
000,91005,12000,02000,2259-I BS ot 638 RS BE morf DC

005,91000,91000,02005,12005,91000,12005,9159-I BN/BS ot evA 21 WN morf pmar-nO w/b DC
CD b/w On-ramp from NW 12 Ave to SB/NB I-95 & I-395 32,000

005,21003,11001,11tS 41 WN ot 638 RS BE morf pmaR
007,21005,11005,11638 RS BW ot  tS 41 WN morf pmaR

ALTERNATIVE FUTURE AADT (YEAR 2035)

Segment
Alternative
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CORSIM and SYNCHRO Summary Comparison Formats  



Density 
(veh/ln/mi) LOS
≤ 11 A
11 ≤ 18 B
18 ≤ 26 C

TABLE 2B 26 ≤ 35 D
2020 Peak Period - Westbound 35 ≤ 45 E
Freeway Measures of Effectivness      > 45 F

Segment From To From To Actual Simu-
lated

Differ-
ence

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/H

Volume 
(Veh/Hr) LOS2

WB I-395 Mainline
Mac Arthur Causeway 648 647 1,923 4,160 4,159 -1 63 22 1,400 2,568 62 22 1397 4160 C

Biscayne Blvd. Off-Ramp 647 638 645 4,159 4,161 2 59 23 1,387
Biscayne Blvd. Off-Ramp 638 97 599 3,188 3,187 -1 62 26 1,594 3,477 61 26 1595 3190 C

97 637 338 3,187 3,187 0 62 26 1,594
637 629 580 3,187 3,189 2 62 26 1,594
629 50 536 3,189 3,191 2 61 26 1,595
50 628 605 3,191 3,191 0 61 26 1,596
628 626 373 3,191 3,192 1 61 26 1,596

NE 1st Ave. On-Ramp (east) 626 627 446 3,192 3,191 -1 61 26 1,595
NE 1st Ave. On-Ramp (east) NE 1st Ave. On-Ramp (west) 627 106 383 4,101 4,100 -1 58 23 1,367 383 58 23 1367 4100 C
NE 1st Ave. On-Ramp (west) 106 107 405 4,874 4,878 4 60 20 1,219 1,534 60 20 1219 4875 C

107 590 559 4,878 4,876 -2 61 20 1,219
NB I-95 Off-Ramp 590 591 570 4,876 4,872 -4 58 21 1,219

NB I-95 Off-Ramp SB I-95 Off-Ramp 591 569 826 3,045 3,046 1 60 17 1,015 826 60 17 1015 3046 B
SB I-95 Off-Ramp SR 836 569 544 965 2,201 2,198 -3 62 18 1,100 965 62 18 1100 2198 B

Biscayne Blvd. Off-Ramp (Ramp G)
WB I-395 Mainline 638 738 334 973 973 0 42 23 973 534 42 23 973 973 C

Biscayne Blvd. 738 7018 200 973 974 1 42 23 974
NE 1st Ave. On-Ramp (east) (Ramp E)

NE 1st Ave. 219 262 296 913 911 -2 32 12 382 515 37 16 607 911 B
WB I-395 262 627 219 911 910 -1 43 21 910

NE 1st Ave. On-Ramp (west) (Ramp F)
NE 1st Ave. 101 150 276 774 774 0 43 18 775 704 46 17 774 774 B

WB I-395 150 106 428 774 774 0 48 16 774
NB I-95 Off-Ramp

WB I-395 591 182 329 1,828 1,826 -2 43 21 913 734 44 17 745 1825 B
I-95 182 188 405 1,826 1,825 -1 44 14 609

SB I-95 Off-Ramp
WB I-395 569 114 167 845 845 0 53 16 845 652 49 17 845 845 B

114 189 242 845 845 0 50 17 845
I-95 189 205 243 845 844 -1 45 19 845

Segment From To From To Actual Simu-
lated

Differ-
ence

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/H

Volume 
(Veh/Hr) LOS2

WB I-395 Mainline
Mac Arthur Causeway 648 647 1,923 3,964 3,964 0 63 16 1,000 2,568 62 16 998 3965 B

Biscayne Blvd. Off-Ramp 647 638 645 3,964 3,967 3 61 16 992
Biscayne Blvd. Off-Ramp 638 97 599 3,173 3,174 1 62 17 1,058

97 637 410 3,174 3,174 0 62 17 1,058
637 629 545 3,174 3,175 1 62 17 1,058 2,113 61 17 1058 3175 B

WB I-395/I-95 Connector 629 50 559 3,175 3,176 1 57 18 1,059
WB I-395/I-95 Connector 50 628 501 1,490 1,489 -1 62 12 745

628 626 388 1,489 1,490 1 63 12 745 2,409 63 12 745 1488 B
626 627 502 1,490 1,489 -1 63 12 745

N Miami Ave. On-Ramp 627 107 1,018 1,489 1,487 -2 63 12 744
N Miami Ave. On-Ramp 107 590 332 2,547 2,548 1 55 16 849

590 591 455 2,548 2,550 2 60 14 849 1,760 61 14 850 2549 B
591 592 545 2,550 2,550 0 63 13 850

SR 836 592 569 428 2,550 2,548 -2 63 13 850
WB I-395/I-95 Connector

WB I-395 Mainline (Diverge) 50 625 449 1,686 1,684 -2 44 19 843
625 189 253 1,684 1,686 2 44 13 562
189 205 253 1,686 1,685 -1 44 13 562
205 19 399 1,685 1,685 0 44 19 842 2,250 44 18 779 1685 B
19 101 430 1,685 1,685 0 43 19 842

N Miami Ave.  On-Ramp 101 691 466 1,685 1,685 0 43 20 842
N Miami Ave.  On-Ramp 691 238 482 2,554 2,554 0 43 20 851

238 109 501 2,554 2,553 -1 43 20 851 1,358 43 20 851 2553 C
NB I-95 On-Ramp 109 594 375 2,553 2,553 0 43 20 851

Biscayne Blvd. Off-Ramp (Ramp G)
WB I-395 Mainline 638 738 342 795 795 0 43 19 795 548 43 19 795 795 C

Biscayne Blvd. 738 7018 206 795 794 -1 42 19 795
N Miami Ave. On-Ramp (Ramp F)

N Miami Ave. 7004 198 192 870 870 0 38 25 953 396 41 22 910 869 C
WB I-395/I-95 Connector 198 691 204 870 869 -1 43 20 870

N Miami Ave. On-Ramp (Ramp E)
N Miami Ave. 7001 106 276 1,063 1,061 -2 33 17 566 540 35 17 597 1061 B

WB I-395 106 107 264 1,061 1,060 -1 37 17 630
NB I-95 Off-Ramp

WB I-395/I-95 Connector 594 76 750 1,687 1,688 1 44 19 844 1,030 44 19 844 1688 C
I-95 76 539 280 1,688 1,688 0 43 19 844

SB I-95 Off-Ramp
WB I-395/I-95 Connector 594 114 474 866 867 1 38 12 435

114 115 425 867 867 0 38 23 866 1,296 38 19 709 867 C
115 574 188 867 867 0 38 23 867

I-95 574 146 209 867 867 0 38 23 867

Segment From To From To Actual Simu-
lated

Differ-
ence

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/Hr)

Length
(ft)

Speed
(mph)

Density
(vplpm)

Volume 
(Veh/Ln/H

Volume 
(Veh/Hr) LOS2

WB I-395 Mainline
Mac Arthur Causeway 648 647 1,923 3,964 3,966 2 63 16 1,001 2,568 62 16 998 3965 B

Biscayne Blvd. Off-Ramp 647 638 645 3,966 3,963 -3 61 16 991
Biscayne Blvd. Off-Ramp 638 97 599 3,176 3,177 1 63 16 1,004

97 637 410 3,177 3,178 1 63 13 794
637 629 545 3,178 3,180 2 62 13 795 2,113 59 15 854 3178 B

WB I-395/I-95 Connector 629 50 559 3,180 3,178 -2 50 16 795
WB I-395/I-95 Connector 50 628 501 1,507 1,507 0 60 8 502

628 626 388 1,507 1,506 -1 63 8 502 2,409 63 8 502 1507 A
626 627 502 1,506 1,506 0 64 8 502

N Miami Ave. On-Ramp 627 107 1,018 1,506 1,508 2 64 8 502
N Miami Ave. On-Ramp 107 590 332 2,652 2,655 3 54 12 663

590 591 455 2,655 2,654 -1 58 13 725 1,760 60 13 802 2656 B
591 592 545 2,654 2,656 2 62 14 885

SR 836 592 569 428 2,656 2,657 1 63 14 885
WB I-395/I-95 Connector

WB I-395 Mainline (Diverge) 50 625 449 1,670 1,669 -1 43 19 835
625 189 253 1,669 1,668 -1 44 13 556
189 205 253 1,668 1,669 1 44 13 556 1,784 44 17 756 1669 B
205 19 399 1,669 1,670 1 44 19 835

NE 1st Ave.  On-Ramp 19 101 430 1,670 1,670 0 43 19 835
NE 1st Ave.  On-Ramp 101 691 466 2,539 2,539 0 43 19 846

691 238 339 2,539 2,540 1 44 19 846
238 109 357 2,540 2,538 -2 44 19 846 1,641 43 19 846 2538 C

NB I-95 On-Ramp 109 594 479 2,538 2,536 -2 43 20 846
Biscayne Blvd. Off-Ramp (Ramp G)

WB I-395 Mainline 638 738 342 787 787 0 43 18 787 548 43 18 787 787 B
Biscayne Blvd. 738 7018 206 787 787 0 43 18 787

NE 1st Ave. On-Ramp (Ramp F)
NE 1st Ave. 7004 198 212 869 869 0 38 25 944 556 41 22 898 870 C

WB I-395/I-95 Connector 198 101 344 869 870 1 43 20 870
N Miami Ave. On-Ramp (Ramp E)

N Miami Ave. 7001 106 234 1,147 1,145 -2 35 18 618 545 37 19 679 1145 C
WB I-395 106 107 311 1,145 1,145 0 39 19 725

NB I-95 Off-Ramp
WB I-395/I-95 Connector 594 76 931 1,678 1,683 5 44 19 840 1,211 44 19 840 1683 C

I-95 76 539 280 1,683 1,684 1 44 19 842
SB I-95 Off-Ramp

WB I-395/I-95 Connector 594 114 299 858 860 2 39 11 430
114 115 386 860 859 -1 38 11 430 1,529 38 14 531 860 B
115 574 502 859 860 1 37 12 444

I-95 574 158 342 860 861 1 37 23 861
Notes:
1. MOEs were consolidated into an aggregate segment statistic by calculating weighted averages based on the length of each link.
2. LOS based on Chapter 23 of the Highway Capacity Manual 2000.

U:\1104 - I-395\Reanalysis\3_2013\Report\Final\[Corsim_summary_tables_20.xlsx]Reconfigured_WB Page 15

Aggregate Statistics1
W

ES
TB

O
U

N
D

M
O

D
IF

IE
D

 R
EC

O
M

M
EN

D
ED

 A
LT

ER
N

A
TI

VE
 W

IT
H

 A
D

D
IT

IO
N

A
L 

LA
N

ES

Location Node Length
(ft)

Volumes Link Statistics

Aggregate Statistics1

W
ES

TB
O

U
N

D

R
EC

O
M

M
EN

D
ED

 A
LT

ER
N

A
TI

VE
 (R

EC
O

R
D

 O
F 

D
EC

IS
IO

N
)

Location Node Length
(ft)

Volumes Link Statistics Aggregate Statistics1

W
ES

TB
O

U
N

D

N
O

 B
U

IL
D

Location Node Length
(ft)

Volumes Link Statistics



WESTBOUND EASTBOUND

Distance(ft) 1,756 1,299 2,435

Density (veh/ln/mi) 24 31 24

Speed (MPH) 60 59 60

LOS C D C

1443

3562 3563 4386

3190
2198

4160

3046 4875 4100

Distance(ft) 965 826 1,534 383 3,477 2,568 Distance(ft)

Density (v/ln/mi) 18 17 20 23 26 22 Density (veh/ln/mi)

Speed (MPH) 62 60 60 58 61 62 Speed (MPH)

LOS B B C C C C LOS

2020 PEAK PERIOD

FIGURE 4
I-395 FREEWAY LANE SCHEMATICS & AGGREGATE STATISTICS

3,331

19

62

C

N
O

 B
U

IL
D

N
O

 B
U

IL
D

2314

712

24

52

C

3145

2,284

18

60

B

N
 M

IA
M
I A

VE
.

EB I‐395 

I‐395 WB

N
 M

IA
M
I A

VE
.

541

610

258 645 649N 221

E

F
G

B

C

D

Ramp Density Speed LOS Ramp Density Speed LOS

16 37 B 22 39 C

17 46 B 19 55 C

23 42 C 19 42 C

WESTBOUND EASTBOUND

Distance(ft) 2,455 1,712 1,521 2,435

Distance(ft) 1,358 2,250 Density (veh/ln/mi) 12 12 16 16

Density (v/ln/mi) 20 18 Speed (MPH) 63 63 59 62

Speed (MPH) 43 44 LOS B B B B B

LOS C B
2293 1476 3242 3244 3877

2553
1685 1766

2373

2549 1488 3175 3965

Distance(ft) 1,760 2,409 2,113 2,568 Distance(ft) 1,182 1,680

Density (veh/ln/mi) 14 12 17 16 Density (veh/ln/mi) 13 15

D
 A

LT
ER

N
A

TI
VE

 (R
EC

O
R

D
 O

F 
D

EC
IS

IO
N

)

D
 A

LT
ER

N
A

TI
VE

 (R
EC

O
R

D
 O

F 
D

EC
IS

IO
N

)

1,335

17

62

544 569 106 638

594 691

N
 M

IA
M
I A

VE
.

I‐395 WB

NE 13 ST

NE 11 TERR

SB I‐95 TO EB I‐395 
CONNECTOR

N
 M

IA
M
I A

VE
.

EB I‐395 

N
 M

IA
M
I A

VE
.

EB I‐395 

I‐395 WB

N
 M

IA
M
I A

VE
.

541 611 639 614 649645

541

591 627 648

610

258 645 649N

N50

221

212 217

B

C

D

E

F

G

E

F

G

E

F
G

B

C

D

D

B

C

Speed (MPH) 61 63 61 62 Speed (MPH) 60 59

LOS B B B B LOS B B

Ramp Density Speed LOS Ramp Density Speed LOS

17 35 B 19 43 C

22 41 C 12 52 B

19 43 C 15 43 B

WESTBOUND EASTBOUND

Distance(ft) 1,641 1,784 Distance(ft) 957 2,299

Density (veh/ln/mi) 19 17 Density (veh/ln/mi) 9 14

Speed (MPH) 43 44 Speed (MPH) 64 58

LOS C B LOS A B

2538 1669
1806 3206 3833

 

2373
1748

B

62

14

2,435

1458

A

64

8

2,2671,498

10

61

A

2336

R
EC

O
M

M
EN

D
ED

TE
R

N
A

TI
VE

 W
IT

H
 A

D
D

IT
IO

N
A

L 
LA

N
ES

R
EC

O
M

M
EN

D
ED

TE
R

N
A

TI
VE

 W
IT

H
 A

D
D

IT
IO

N
A

L 
LA

N
ES

544 569 106 638

594 691

569 107 50 638

N
 M

IA
M
I A

VE
.

I‐395 WB

NE 13 ST

I‐395 WB

FROM NE 13 ST

VE
.

NE 11 TERR

SB I‐95 TO EB I‐395 
CONNECTOR

N
 M

IA
M
I A

VE
.

EB I‐395 

N
 M

IA
M
I A

VE
.

EB I‐395 

N
 M

IA
M
I 

NE 11 TERR

EB I‐395 

SB I‐95 TO EB I‐395 
CONNECTOR

I‐395 WB

N
 M

IA
M
I A

VE
.

541 611 639 614 649645

584 545

594 101 586 639 649645

648

541

541

591 627 648

610

258 645 649

639

N

N

N

50

50

221

212 217

611

E

F

G

B

C

D

B

C

D

E

F

G

F

G
E

E

F

G

E

F
G

B

C

D

D

B

C

B
D

2656 1507 3965

Distance(ft) 1,760 2,409 2,568 Distance(ft)

Density (veh/ln/mi) 13 8 16 Density (veh/ln/mi)

Speed (MPH) 60 63 62 Speed (MPH)

LOS B A B LOS

Ramp Density Speed LOS Ramp Density Speed LOS

19 37 C 20 43 C

22 41 C 12 51 B

18 43 B 15 43 B

LOS
A ≤ 11
B 11 ≤ 18
C 18 ≤ 26 2520
D 26 ≤ 35
E 35 ≤ 45
F      > 45

U:\1104 - I-395\Reanalysis\3_2013\Report\Final\[Corsim_summary_tables_20.xlsx]Summary_2020 Page 16

Ramp

59

Peak Hour Volume

LEGEND
Density 
(veh/ln/mi)

M
O

D
IF

IE
D

 R
EC

O
M

M
EN

D
ED

 A
LT

M
O

D
IF

IE
D

 R
EC

O
M

M
EN

D
ED

 A
LT

Node Number

967

13

B

2,512

16

57

B

3178

2,113

15

59

B

544 569 106 638

594 691

569 107 50 638

N
 M

IA
M
I A

VE
.

I‐395 WB

NE 13 ST

I‐395 WB

FROM NE 13 ST

N
 M

IA
M
I A

VE
.

NE 11 TERR

SB I‐95 TO EB I‐395 
CONNECTOR

N
 M

IA
M
I A

VE
.

EB I‐395 

N
 M

IA
M
I A

VE
.

EB I‐395 

N
 M

IA
M
I 

NE 11 TERR

EB I‐395 

SB I‐95 TO EB I‐395 
CONNECTOR

I‐395 WB

N
 M

IA
M
I A

VE
.

541 611 639 614 649645

584 545

569 107 50 638

594 101 586 639 649645

648

648

541

584 545 639

541

591 627 648

610

258 645 649

639

N

N

N

50

50

221

212 217

107

611

E

F

G

B

C

D

E

F

G

B

C

D

B

C

D

E

F

G

F

G
E

E

F

G

E

F
G

B

C

D

D

B

C

B

C

D

B



Table 5C: NE 14th Street at NE 2nd Avenue SYNCHRO Results 

Lane 
Grou

Move-
ment

Volume 
(vph)

Delay 
(s-veh) LOS v/c

Volume 
(vph)

Delay 
(s-veh) LOS v/c (s-veh) % LOS  v/c Feet %

L 8 14.0 B 0.01 12 8 14.0 B 0.02 12 0.0 0% Same 100% 0 0%
TR 235 17.1 B 0.28 156 412 23.0 C 0.65 370 5.9 35% Worse 132% 214 137%

Appr - 17.0 B - - - 22.9 C - - 5.9 35% Worse - - -
- - - - - - - - - - - - - - - - -

LTR 99 70.0 E 0.95 222 61 67.9 E 0.95 221 (2.1) -3% Same 0% (1) 0%
Appr - 70.0 E - - - 67.9 E - - (2.1) -3% Same - - -
LTR 239 20.7 C 0.33 113 258 19.9 B 0.28 106 (0.8) -4% Better -15% (7) -6%

Appr - 20.7 C - - - 19.9 B - - (0.8) -4% Better - - -
LTR 641 70.5 E 1.05 594 922 67.8 E 1.04 594 (2.7) -4% Same -1% 0 0%

Appr - 70.5 E - - - 67.8 E - - (2.7) -4% Same - - -

Intersection 56 E - - 50.9 D - - (5.1) -9% Better - - -

Lane 
Grou

Move-
ment

Volume 
(vph)

Delay 
(s-veh) LOS v/c

Volume 
(vph)

Delay 
(s-veh) LOS v/c (s-veh) % LOS  v/c Feet %

LT - - - - - 281 30.8 C 0.46 273 - - - - - -
R - - - - - 329 27.1 C 0.56 262 - - - - - -
L 9 18.6 B 0.02 13 - - - - - - - - - - -

TR 272 22.9 C 0.34 188 - - - - - - - - - - -
Appr - 22.8 C - - - 28.8 C - - 6.0 26% Same - - -

L 161 99.4 F 1.05 155 204 27.0 C 0.52 125 (72.4) -73% Better -50% (30) -19%
TR 114 53.1 D 0.94 188 71 12.9 B 0.28 86 (40.2) -76% Better -70% (102) -54%

Appr - 70.3 E - - - 19.6 B - - (50.7) -72% Better - - -
LTR 277 7.4 A 0.41 45 298 24.8 B 0.53 106 17.4 235% Worse 29% 61 136%

Appr - 7.4 A - - - 24.8 B - - 17.4 235% Worse - - -
L - - - - - 226 25.0 C 0.58 162 - - - - - -

TR - - - - - 840 27.3 C 0.75 374 - - - - - -
LTR 741 139.7 F 1.23 687 - - - - - - - - - - -

Appr - 139.7 F - - - 26.9 C - - (112.8) -81% Better - - -

Intersection 91.5 F - - 25.8 C - - (65.7) -72% Better - - -

Lane 
Grou

Move-
ment

Volume 
(vph)

Delay 
(s-veh) LOS v/c

Volume 
(vph)

Delay 
(s-veh) LOS v/c (s-veh) % LOS  v/c Feet %

LT - - - - - 326 37.2 D 0.59 316 - - - - - -
R - - - - - 381 37.6 D 0.73 299 - - - - - -
L 11 11.9 B 0.02 10 - - - - - - - - - - -

TR 315 17.8 B 0.40 190 - - - - - - - - - - -
Appr - 17.6 B - - - 37.4 D - - 19.8 113% Worse - - -

L 186 178.6 F 1.26 248 236 48.8 D 0.81 147 (129.8) -73% Better -36% (101) -41%
TR 132 93.7 F 1.09 270 82 16.2 B 0.36 94 (77.5) -83% Better -67% (176) -65%

Appr - 125.3 F - - - 31.6 C - - (93.7) -75% Better - - -
LTR 321 7.0 A 0.51 61 345 22.8 C 0.56 132 15.8 226% Worse 10% 71 116%

Appr - 7.0 A - - - 22.8 C - - 15.8 226% Worse - - -
L - - - - - 262 22.5 0.61 171 - - - - - -

TR - - - - - 971 25.2 0.78 418 - - - - - -
LTR 857 230.5 F 1.44 845 - - - - - - - - - - -

Appr - 230.5 F - - - 24.7 C - - (205.8) -89% Better - - -

Intersection 149.5 F - - 28.5 C - - (121.0) -81% Better - - -
Note:

* Queue lengths shown in bold may extend longer at times.
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SR 836 / I-395 Reconstruction from I-95 to Macarthur Causeway
FPID: 251688-1-52-01
Project DE/DV Summary

List

No.
Facility

Exception

or

Variation

Element
Approving 

Agency
Description Required Location

1 OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED

2 OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED

3 I-395 ES Connector Variation Entrance Terminal Gore Width MDX 14' FDOT Standard Index 525 - 17' STA 909+55

4 I-95 Variation Horizontal Curve Length D6 410' FDOT PPM 900' CUR I95_A3 STA 147+50 TO 151+60

5 I-95 Variation Shoulder Width D6 5' to 6' inside, 10' outside FDOT PPM 12' inside, 12' outside STA 64+00 TO 151+60

6 I-95 Exception Lane Width MDX 11' AASHTO/FDOT PPM 12' STA 64+00 TO 151+60

7 I-95 SOUTHBOUND Variation Horizontal Curve Length D6 871' FDOT PPM 900' CUR SB95_A2 STA 35+11 TO 43+82

8 NW 7th Avenue Variation Guardrail length of need D6 - -
836 overpass

required 224', provided 50'

9 NW 7th Avenue Variation Lateral offset D6 10.3' and 10.5' FDOT PPM 16' 836 overpass

10 Ramp H Variation Border Width MDX less than 94' FDOT PPM 94' 45.0' min

11 Ramp H Variation Horizontal Curve Length MDX Less than 400' FDOT PPM 400' Curves: H-1 and H-3

12 Ramp I Variation Entrance Terminal Gore Width MDX 15' FDOT Standard Index 525 - 17' STA 5485+25

13 Ramp I Variation Border Width MDX less than 94' FDOT PPM 94' 10.8' min

14 Ramp J Variation Horizontal Curve Length MDX Less than 400' FDOT PPM 400' Curve: J-1

15 Ramp K Variation Horizontal Curve Length MDX Less than 400' FDOT PPM 400' Curve:

16 Ramp K Variation Border Width MDX less than 94' FDOT PPM 94' 8.7' min

17 Ramp M Variation Border Width MDX less than 94' FDOT PPM 94' 8.0' min

18 Ramp M Variation Horizontal Curve Length MDX Less than 400' FDOT PPM 400' Curves: M-2 and M-3

19 Ramp M Variation Shoulder Width MDX 6' inside FDOT PPM 8' Sta 6438+63 to 6441+08

20 Ramp N Variation Horizontal Curve Length MDX 257', 251', 251' FDOT PPM 400'
CUR RAMPN_A3, CURVE_A4 25+23 TO 30+31; CUR RAMPN_A5 

31+19 TO 34+71

21 Ramp R Variation Exit Terminal Gore Width MDX 15' FDOT Standard Index 525 - 19' STA 413+48

22 Ramp R Variation Horizontal Curve Length MDX 256' FDOT PPM 400' CUR RAMPR_A5 STA 418+51 TO 421+05

23 Ramp R Variation Horizontal Curve Radius MDX 172' FDOT PPM 239' CUR RAMPR_A5 STA 418+51 TO 421+05

24 Ramp S Variation Horizontal Curve Length MDX 333' FDOT PPM 400' CUR RAMPS_A4 STA 529+18 to 532+51

25 Ramp T Variation Entrance Terminal Gore Width MDX 14' FDOT Standard Index 525 - 17' STA 116+53

26 Ramp VIA1_A Variation Horizontal Curve Length MDX 733' FDOT PPM 825' CUR RAMPVIA1_A1 2388+58 TO 2395+92

27 Ramp VIA1_A Variation Shoulder Width MDX
Inside 6'

Outside 10'

FDOT PPM Inside 8'

FDOT PPM Outside 12'
2402+13 TO 2415+00

28 Ramp VIA2_A Variation Shoulder Width MDX
Inside 6'

Outside 10'

FDOT PPM Inside 8'

FDOT PPM Outside 12'
1402+00 TO 1415+00

29 SR 836 Variation Border Width MDX less than 94' FDOT PPM 94'

SR 836 EB (14.1 min)

SR 836 WB (8.0' min)

SR 836 EB Conn (10.8' min)

SR 836 WB Conn (12.3' min)

30 SR 836 Variation Border Width D6 less than 94' FDOT PPM 94' 21.5' min
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SR 836 / I-395 Reconstruction from I-95 to Macarthur Causeway
FPID: 251688-1-52-01
Project DE/DV Summary

List

No.
Facility

Exception

or

Variation

Element
Approving 

Agency
Description Required Location

31 SR 836 Variation Horizontal Curve Length MDX Less than 900' FDOT PPM 900'

836 CL-1

836 WB:

- WB-1,

836 EB:

- EB-2 (836EB_A2 450')

32 SR 836 Variation Median Width MDX 23.17' to 25.99' FDOT PPM 26'
SR 836

- Sta 1449+01.13 to 1461+67.18

33 SR 836 Variation Shoulder Width MDX Outside 10' FDOT PPM Outside 12'

SR 836 EB 10' min outside: Sta 1406+50 to 1469+00

SR 836 WB 10' min outside: Sta 1407+00 to 1469+00

34 SR 836 Variation MOT Shoulder Width MDX 0-2' FDOT PPM 10'

35 SR 836 Variation Vertical Alignment MDX K=94
AASHTO K = 136

FDOT PPM K = 136

SR 836 CL Curve 3

Sta 1449+55 to 1456+55

36 SR 836 Variation Vertical Alignment MDX SSD=512'
AASHTO = 597'

FDOT PPM = 698'

SR 836 CL Curve 3

Sta 1449+55 to 1456+55

37 SR 836 Variation Vertical Alignment MDX K=177
AASHTO K = 151

FDOT PPM K = 245

SR 836 CL Curve 4

Sta 1462+93 to 1466+93

38 SR 836 Variation Vertical Alignment MDX K=153 AASHTO K = 151 SR 836 EB Curve 6

39 SR 836 Variation Vertical Alignment MDX K=86 AASHTO K = 136 SR 836 WB Curve 5

40 SR 836 Variation Vertical Alignment MDX SSD=490' AASHTO = 515' SR 836 WB Curve 5

41 SR 836 Variation Vertical Alignment MDX Crest curve length = 400' FDOT PPM = 1000' SR 836 CL Curve 4

42 SR 836 Variation Vertical Alignment MDX Crest curve length = 300' FDOT PPM = 1000' SR 836 EB Curve 6

43 SR 836 Variation Vertical Alignment MDX Sag curve length = 700' FDOT PPM = 800' SR 836 CL Curve 3

44 SR 836 Variation Vertical Alignment MDX Sag curve length = 300' FDOT PPM = 800'
SR 836 WB Curve 5

Sta 1473+31 to 1476+31

45 SR 836 Variation Vertical Alignment MDX Sag curve length = 480' FDOT PPM = 800' SR 836 WB Curve 5

46 SR 836 Variation Vertical Clearance MDX 16' AASHTO 16' (14' min) Between bridge 870147 (836 WB) and NW 17th Avenue (NB)

47 SR 836 Variation Vertical Clearance MDX 16.4' AASHTO 16' (14' min) Between bridge 870147 (836 WB) and NW 17th Avenue (SB)

48 SR 836 Variation Vertical Clearance MDX 14' - 3" AASHTO 14' min Between bridge 870300 (836 EB)and NW 10th Avenue

49 SR 836 Variation Vertical Clearance MDX 15' - 1 " AASHTO 14' min Between bridge 870150 (836 WB) and NW 10th Avenue

50 SR 836 Variation Vertical Clearance MDX 14' - 0" AASHTO 14' min Between bridge 870300 (836 EB)and NW 14th Avenue

51 SR 836 Variation Vertical Clearance MDX 15' - 5 " AASHTO 14' min Between bridge 870150 (836 WB) and NW 14th Avenue

52 SR 836 EB (CD) Exception Horizontal Stopping Sight Distance MDX 431'
AASHTO 495'/FDOT PPM 570' (- 12' 

for Grade Adjustment)
CUR 836EB_A3 34258+61 TO 34264+98

53 SR 836 EB (CD) Variation Horizontal Curve Length MDX 761' FDOT PPM 900' CUR 836EB_A1 34246+51 TO 34254+11

53A SR 836 EB (CD) Variation Vertical Alignment MDX Sag curve length = 416' FDOT PPM = 800' STA 34250+52 TO 34254+68

53B SR 836 EB (CD) Variation Vertical Alignment MDX Sag curve length = 300' FDOT PPM = 800' STA 34262+68 TO 34265+68 (On Existing Bridge)

53C SR 836 EB (CD) Exception Vertical Alignment MDX K=96
AASHTO K = 136

FDOT PPM K = 157
STA 34289+75 TO 34296+66

53D SR 836 EB (CD) Variation Vertical Alignment MDX Sag curve length = 691' FDOT PPM = 800' STA 34289+75 TO 34296+66

53E SR 836 EB (CD) Variation Vertical Alignment MDX Crest curve length = 400' FDOT PPM = 1000' STA 34303+00 TO 34307+00

53F SR 836 EB (CD) Exception Vertical Alignment MDX K=144
AASHTO K = 151

FDOT PPM K = 313
STA 34303+00 TO 34307+00

53G SR 836 EB (CD) Variation Vertical Alignment MDX Crest curve length = 400' FDOT PPM = 1000' STA 34246+52 TO 34250+52
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SR 836 / I-395 Reconstruction from I-95 to Macarthur Causeway
FPID: 251688-1-52-01
Project DE/DV Summary

List

No.
Facility

Exception

or

Variation

Element
Approving 

Agency
Description Required Location

54 SR 836 EB Connector Variation Border Width MDX less than 94' FDOT PPM 94' 10.8' min

55 SR 836 EB Connector Variation Horizontal Curve Length MDX Less than 400' FDOT PPM 400' CON-2, CON-3, CON-5, CON-6, CON-7, CON-9, CON-10

56 SR 836 EB Connector Variation Shoulder Width MDX 4' inside FDOT PPM 8' Sta 2410+98 to 2414+84

57 OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED

58 SR 836 E-N Connector (WNCON_A) Variation Shoulder Width D6 6' (outside) FDOT PPM 12'  Sta 12482 to Sta 12490

59 SR 836 Viaduct Variation Horizontal Curve Length MDX 680', 769' FDOT PPM 900'
CUR 836VIA_A1 1411+83 TO 1418+63, CUR 836VIA_A2 1418+63 TO 

1426+32.

60 SR 836 Viaduct Exception Horizontal Stopping Sight Distance MDX 430'
AASHTO/FDOT PPM 570' (- 48' for 

Grade Adjustment)
CUR 836VIA_A2 (EASTBOUND) STA 1414+63 TO 1426+32

61 SR 836 Viaduct Variation Horizontal Stopping Sight Distance MDX 491'
FDOT PPM 570' (- 48' for Grade 

Adjustment)
836VIA_A2 (WESTBOUND) STA 1414+63 TO 1426+32

62 I-395 Westbound (Viaduct) Exception Horizontal Stopping Sight Distance MDX 488'
AASHTO/FDOT PPM 570' (- 13' for 

Grade Adjustment)
CUR 395WB_A1 STA 2000+77 TO 2012+88

63 SR 836 Viaduct Exception Grades MDX grade 5.0%
AASHTO 4% Max

FDOT PPM 3% Max
STA 1414+00 to 1453+65

64 SR 836 Viaduct Variation Vertical Alignment MDX K=245
AASHTO K = 151

FDOT PPM K = 313
STA 1423+90 to 1448+40

65 OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED OMMITED

66 SR 836 Viaduct Ramp 1 Exception Grades MDX grade 5.0%
AASHTO 4% Max

FDOT PPM 3% Max
STA 2409+03 TO 2414+00

67 SR 836 Viaduct Ramp 1 Variation Vertical Alignment MDX K=136
AASHTO K = 136

FDOT PPM K = 157
STA 2405+43 TO 2412+64

67A SR 836 Viaduct Ramp 1 Variation Vertical Alignment MDX Sag length = 721' FDOT PPM = 800' STA 2405+43 TO 2412+64

68 SR 836 Viaduct Ramp 2 Exception Grades MDX grade 5.0%
AASHTO 4% Max

FDOT PPM 3% Max
STA 1405+60 TO 1414+00

68A SR 836 Viaduct Ramp 2 Variation Vertical Alignment MDX K=299
AASHTO K = 151

FDOT PPM K = 313
STA 1401+10 TO 1404+90

68B SR 836 Viaduct Ramp 2 Variation Vertical Alignment MDX Crest curve length = 380' FDOT PPM = 1000' STA 1401+10 TO 1404+90

69 SR 836 Viaduct Ramp 2 Variation Vertical Alignment MDX K=136
AASHTO K = 136

FDOT PPM K = 157
STA 1405+60 TO 1413+10

69A SR 836 Viaduct Ramp 2 Variation Vertical Alignment MDX Sag length = 750' FDOT PPM = 800' STA 1405+60 TO 1413+10

70 SR 836 WB (CD) Variation Horizontal Curve Length MDX 716' FDOT PPM 900' CUR 836WB_A1 4402+13 to 4409+29

70A SR 836 WB (CD) Variation Vertical Alignment MDX Crest curve length = 400' FDOT PPM 1000' STA 4407+05 TO 4411+05

70B SR 836 WB (CD) Variation Vertical Alignment MDX Sag curve length = 400' FDOT PPM 800' STA 4411+05 TO 4415+05

70C SR 836 WB (CD) Variation Horizontal Curve Length MDX 837 FDOT PPM 900' CUR 836WB_A3 4418+39 TO 4426+76

70D SR 836 WB (CD) Variation Vertical Alignment MDX Sag curve length = 550' FDOT PPM 800' STA 4420+50 and 4426+00

71 SR 836 WB Connector Variation Border Width MDX less than 94' FDOT PPM 94' 12.3' min

72 SR 836 WB Connector Variation Shoulder Width MDX 6' inside FDOT PPM 8' Sta 3468+00 to 3476+67
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Variation
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Approving 
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73 SR 836 WB Connector Variation Superelevation MDX transition rate 1:131.3 transition rate 1:175 Sta 3474+80 to 3476+69

74 SR 836 WN Connector Variation Vertical Clearance D6 15.51', 15.38', 14.75'
AASHTO 16' (14' min)

FDOT PPM 16' - 6"

STA 12485+00 TO 12488+50 bridge 870370 (836 WN Connector) and 

I-95 SB. I-95 SB Connector and I-95 NB.  Maintain existing clearance.

75 SR 836 WN Connector Exception Horizontal Stopping Sight Distance MDX 243' AASHTO/FDOT PPM 305' CUR WNCON_A2 STA 12482+19 TO 12490+45

75A SR 836 WN Connector Exception Horizontal Stopping Sight Distance MDX 304' AASHTO/FDOT PPM 305' CUR WNCON_A4 STA 12498+69 TO 12502+75

75B SR 836 WN Connector Variation Vertical Alignment MDX Crest curve length = 400' FDOT PPM = 1000' STA 12477+00 TO 12481+00

75C SR 836 WN Connector Variation Lane Width MDX 11' FDOT PPM 12' STA 12500+16 TO 12502+75

75D SR 836 WN Connector Variation Horizontal Curve Length MDX 402' FDOT PPM 600' CUR WNCON_A4 STA 12498+81 TO 12502+75

75E SR 836 WN Connector Variation Shoulder Width D6 6' inside, 6' outside FDOT PPM 12' inside, 12' outside STA 12497+54 TO 12502+75

75F SR 836 WN Connector Variation Shoulder Width D6 10' inside, 6' outside FDOT PPM 8' inside, 12' outside STA 12468+89 TO 12497+54 

76 SR 836 WS Connector Variation Compound Curve Ratio MDX 1.80 :1 1.5 : 1
CUR WSCON_A1,  WSCON_A2 STA 6478+10 STA 6487+05 TO 

6497+67

77 SR 836 WS Connector Variation Horizontal Curve Length MDX 264', 367', 330' FDOT PPM 400'
CUR WSCON_A3 6487+05 TO 6489+69, CUR WSCON_A5 6494+01 TO 

6497+67, CUR 6497+67 TO 6500+97

78 SR 836 WS Connector Variation Shoulder Width D6 6' inside, 6' outside FDOT PPM 8' inside, 12' outside STA 6485+75 TO 6498+20

79 SR 836 WS Connector Variation Vertical Alignment MDX K=209
AASHTO = 151' 

FDOT PPM = 245' (60 MPH)
STA 6475+95 TO 6481+55

80 SR 836 WS Connector Exception Horizontal Stopping Sight Distance MDX 423'
AASHTO/FDOT PPM 570' - 14' for 

Grade Adjustment
CUR WSCON_A1 STA 6469+94 TO 6478+10

81 SR 836 Exception Cross Slope MDX

minimum cross slope

ranges from -0.011 to -

0.014

AASHTO 0.015 TO 0.02

EB

-Inside lane at Sta 1433+00 to 1445+00

-Center lane at Sta 1436+75 to 1438+00

82 SR 836 Exception Grades MDX grade 5.0%
AASHTO less than 4%

 FDOT PPM less than 3%

Centerline: -Sta 1425+59.85 to 1430+38.60

Centerline: -Sta 1430+38.60 to 1439+38.60

Centerline: -Sta 1439+38.60 to 1449+54.68

Centerline: -Sta 1449+54.68 to 1456+54.68

83 SR 836 Exception Grades MDX grade 5.8%  AASHTO less than 4% FDOT PPM less than 3%

Westbound alignment:

-Sta 1473+86.13 to 1478+66.13

Westbound alignment:

-Sta 1478+66.13 to 1481+76.13

84 SR 836 Exception Grades MDX grade 5.8%  AASHTO less than 4% FDOT PPM less than 3%
I-395 WB:

- Sta 1481+76.13  to 1491+76.13

85 SR 836 Exception Shoulders MDX minimum shoulder width
AASHTO 10'

FDOT PPM 12'

EB inside shoulder:

-Sta 1453+00 to 1453+45

WB inside shoulder:

-Sta 1453+00 to 1453+45

WB outside shoulder:

-Sta 1453+24 to 1453+74
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86 SR 836 E-N Connector (WNCON_A) Exception Shoulders FDOT State Engineerminimum shoulder width  AASHTO 8'FDOT PPM 6'

Outside shoulder

4.9' to 5.9'

From Sta 12486+36.35 to 12486+70.27

87 SR 836 Exception SSD MDX 497'   of SSD AASHTO   570' FDOT PPM 645' 
EB curve CL-1:

-Sta 1419+07.80 to 1426+32.00

88 SR 836 Exception SSD MDX 487'  of SSD AASHTO   570' FDOT PPM 645' 
WB curve CL-1:

-Sta 1419+07.80 to 1426+32.00

89 SR 836 Exception SSD MDX 521'  of SSD  AASHTO 570'FDOT PPM 645'
WB CURVE WB-1:

-Sta 1470+25.52 to 1479+16.63

90 SR 836 E-N Connector (WNCON_A) Exception SSD FDOT State Engineer 220.6' of SSD  AASHTO 305'FDOT PPM 305'
CURVE con-1:

-Sta 12482+20 to 1479+16.63

91 SR 836 Exception Superelevation MDX e = 5.5%
AASHTO 7.7%

FDOT PPM 7.7%

Centerline:

-Sta 1419+07.80 to 1426+32.00 (MP 10.544 to 10.681)

EB: -Sta 1469+41.11 to 1478+91.85 (MP 11.522 to 11.712)

92 SR 836 Exception Vertical Alignment MDX K = 90
AASHTO K = 151

FDOT PPM K = 313

SR 836 center alignment:

-Sta 1430+38.60 to 1439+38.60

93 SR 836 E-N Connector (WNCON_A) Exception Vertical Clearance FHWA 15' - 6.5"  AASHTO 16' - 0"FDOT PPM 16' - 6" At SB I-95

94 SR 836 E-N Connector (WNCON_A) Exception Vertical Clearance FHWA 15' - 4.5"  AASHTO 16' - 0"FDOT PPM 16' - 6" At I-395 EB Connector

95 SR 836 E-N Connector (WNCON_A) Exception Vertical Clearance FHWA 15' - 6"  AASHTO 16' - 0"FDOT PPM 16' - 6" At I-95 SW Connector

96 SR 836 Exception Vertical Clearance MDX 14' - 5"  AASHTO 16' - 0"FDOT PPM 16' - 6" Between bridge 870147 and NW 12th Avenue (NB)

97 SR 836 Exception Vertical Clearance MDX 15' - 2"  AASHTO 16' - 0"FDOT PPM 16' - 6" Between bridge 870147 and NW 12th Avenue (SB)

98 I-395 Westbound (Viaduct) Variation Vertical Alignment MDX Crest curve length = 566' FDOT PPM = 1000' STA 2000+77 TO 2006+43

98A I-395 Westbound (Viaduct) Variation Vertical Alignment MDX K =245
AASHTO K = 151

FDOT PPM K = 313
STA 2000+77 TO 2006+43

98B I-395 Westbound (Viaduct) Variation Vertical Alignment MDX K=145
AASHTO K = 136

FDOT PPM K = 157
STA 2006+45 TO 2015+05

99 Ramp R Variation Vertical Alignment MDX
Minimum Distance 

between VPI's = 170'
FDOT PPM 250' STA 407+58 (MATCHES EXISTING)

100 Ramp R Variation Vertical Alignment MDX K=36 FDOT PPM = 70 STA 415+55 (MATCHES EXISTING)

101 Ramp S Variation Vertical Alignment MDX K=47 FDOT PPM = 70 STA 525+25 TO 527+96 (MATCHES EXISTING)

102 Ramp L Variation Vertical Alignment MDX K=46 FDOT PPM = 70 STA 2453+85 TO 2455+05 (Stop Condition)

103 Ramp L Variation Vertical Alignment MDX K=38 FDOT PPM = 64 STA 2455+75 TO 2458+75

104 Ramp L Variation Vertical Alignment MDX K=42 FDOT PPM = 70 STA 2459+90 TO 2461+30

105 Ramp K Variation Vertical Alignment MDX K=31 FDOT PPM = 70 STA 8469+05 TO 8470+75

106 Ramp K Variation Vertical Alignment MDX K=37 FDOT PPM = 64 STA 8465+10 TO 8467+60 (Stop Condition)

107 I-395 EW Connector Variation Entrance Terminal Gore Width MDX 14' FDOT Standard Index 525 - 17' STA 1475+45

108 I-395 EW Connector Variation Grades MDX grade 7.0% FDOT PPM 6% Max STA 1474+43 TO 1482+40

109 Ramp L Variation Entrance Terminal Gore Width MDX 14' FDOT Standard Index 525 - 17' STA 2461+94

110 Ramp L Variation Horizontal Curve Length MDX 313', 335', 375' FDOT PPM 600'
CUR RAMPL_A1 2452+56 TO 2455+69, CUR RAMPL_A2 2457+39 TO 

2460+73, CUR RAMPL_A3 2461+94 TO 2465+69

111 Ramp K Variation Horizontal Curve Length MDX 89' FDOT PPM 400' CUR RAMPK_A1 8465+00 TO 8465+89

112 Ramp K Variation Horizontal Curve Length MDX 196' FDOT PPM 400' CUR RAMPK_A3 8473+00 TO 8474+95

113 SR 836 WB Connector (836SBWBCON_A) Exception Horizontal Stopping Sight Distance MDX 221' AASHTO/FDOT PPM 305' CUR 836SBWBCON_A3 3478+01 TO 3481+05

114 SR 836 SW Connector Variation Shoulder Width MDX 2.4' Inside FDOT PPM 6' STA 4476+25 TO 4476+60 (MATCHES EXISTING)
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LEGEND

RFP Approved Design Variation

OMMITED

New Design Variation required with the ATC Concept
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Attachment H 
Conceptual Signing and Marking Plan from ATC 12C 

 



 

 

BENEFITS/ ADVANTAGES/ ADDED VALUE
1.  Westbound DMS relocated east for improved visibility and 

motorist reaction time
2.  Signage master plan accommodating heavy tourist/visitor 

nature of the corridor 
3.  SR-836 viaduct signage approved by ATC 12C.



 

 
 

APPENDIX C 

CORSIM Analysis 

  



CORSIM Link-Node Diagram RFP 
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CORSIM Link-Node Diagram RFP 
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CORSIM Link-Node Diagram RFP 
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CORSIM Link-Node Diagram New Concept 
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CORSIM Link-Node Diagram New Concept 

2 
 

 



CORSIM Link-Node Diagram New Concept 
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CORSIM REVIEW  

FROM ATC 12C 
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1) Determine RFP CORSIM Model used to assess ATC 12C Performance 

Per FDOT Response to Question 14809, the model selection is based on the origination 

of the proposed modification. Therefore, both the 2035 SR 836 RFP and the 2040 I-395 

RFP CORSIM models were selected to perform the traffic analysis for this ATC since 

the modifications span both project limits. The following table identifies which models is 

being used to assess the relative operational performance of the project segments 

within ATC 12C: 

2035 SR 836 
RFP 

2040 I-395 
RFP 

EB SR 836 EB I-395 

WB SR 836 WB I-395 

NB I-95  

SB I-95  

 

Review of RFP CORSIM Models 

A review of the provided RFP CORSIM models was performed to ensure an “apples to 

apples” comparison when coding the ATC 12C CORSIM Model. The following 

inconsistencies were found between the RFP Concept and the provided CORSIM 

Models: 
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2035 SR 836 RFP CORSIM Model 

• EB SR 836 CD System lane configuration is reversed with the W-N Connector 

Flyover located on the outside of the two lane CD system. 

• Traffic distribution between the EB I-395 Mainline and CD System exit ramps 

(Ramps B & C) to NE 2 Avenue significantly differed with the 2040 CORSIM 

Model and Existing 2015 volumes. A detailed explanation and re-distribution of 

volume is provided in Step 3 of the CORSIM Analysis. 

• Outside lane on the two lane I-195 braided ramp does not merge prior to 

connecting to NB I-95. This results in a 7-lane NB I-95 section approaching the 

SR 112/I-195 interchange. 

• NB I-95 and SR 112/I-195 is a four-three lane split instead of a five-two lane split. 

Lane number 5 is a drop lane instead of a choice lane. 
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2040 I-395 RPP CORSIM Model 

• While the segments of I-395 are consistent with the RFP concept, EB SR 836 

and NB I-95 differed from the concept. 

• EB SR 836 reflects a concept closer to Alternative 1 from the SR 836 PD&E 

Study (shown below) with an EB SR 836 to SB I-95 Braided Ramp (shown in 

blue). 

 

• Due to heavy NB I-95 congestion north of the Midtown Interchange, the 

CORSIM model has been coded to allow traffic to flow in order to be able and 

analyze the different I-395 alternatives. NB I-95 was coded with eight lanes up 

to 1900 feet north of the EB 836/WB I-395 connection. In addition, the W-N 

flyover connects on the inside of I-95 instead of the I-195 braided ramp and the 

I-195 braided ramp does not reconnect to I-95 since the I-95/SR-112/I-195 

diverge is not coded. Below is a schematic of the coded I-95 segments north of 

the Midtown Interchange. 
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2) RFP CORSIM Revisions and ATC 12C CORSIM Coding 

Based on the CORSIM model review and in order to provide an apples to apples 

comparison we revised the coding of the SR 836 EB CD System in the 2035 SR 836 

RFP Model to reflect the modification in design (flyover ramp location and EB to SB I-95 

connections) between the PD&E Concept and RFP Concept. No revisions were made 

to the 2040 I-395 RFP CORSIM Model since it was only used to evaluate EB & WB I-

395 which agree with the RFP Concept. 

 

 

ATC 12C CORSIM Model Coding 

NB I-95 was coded in the RFP Models to flush out the anticipated queues on NB I-95 in 

order to eliminate the negative impact on the operation of EB SR 836 & WB I-395 and to 

be able to evaluate the operating conditions of those facilities under ideal free flow 

conditions for I-95. Therefore the coding of NB I-95 in the ATC 2035 and 2040 models 

were coded to match the RFP Models. 

 

Ramps A, B & C Volume distribution: 

As noted in the CORSIM Review step (Step 2), the traffic distribution between the EB I-

395 Mainline and CD System exit ramps (Ramps B & C) to NE 2 Avenue significantly 

differed with the 2040 CORSIM Model and Existing 2015 volumes. In order to 

accurately determine and present a justification for the ramp volumes in this area of the 

project, a detailed explanation of the models and associated volumes is required. 

The area encompassing EB SR 836 & Ramp A to EB I-395 and Ramp B is the one 

area where there exists SIGNIFICANT DIFFERENCES between both the SR 836 

and the I-395 RFP models.  We have developed a series of schematics to highlight the 

differences between both models as well as to explain how we extracted the volumes 

associated with ATC 12C for this area. 
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Schematics A & B show the movements associated with the RFP 2040 I-395 model and 

the 2015 existing volumes respectively. As you can see from the percent splits between 

movements, the 2040 model does a fairly adequate job of representing the existing 

travel patterns, which are not anticipated to change dramatically in the future.  The 

volumes reflect that 38 percent of the thru volume along I-395 exits onto Ramp B in the 

RFP 2040 I-395 model.  Under the existing condition that percentage is actually closer 

to 19 percent with a majority of the traffic continuing EB to the Port and Miami Beach 

 
 
Schematic C depicts the volumes associated with the RFP 2035 SR 836 model. There 
exists a significant disconnect between the existing conditions & the RFP 2035 SR 836 
model.  This model shows that for all of the volume originating from the west over 61% 
exits and only 39 percent continues to the Port and Miami Beach. This is in sharp 
contrast to both the existing conditions and the 2040 I-395 RFP model. To further 
illustrate this point, under the scenario where all trips destined for Ramp B originate 
from EB SR 836 and all Ramp A trips continue EB and do not exit to Ramp B, the 
results would show that only 114 vehicles from EB SR 836 would continue EB toward 
MacArthur Causeway and all other volumes would exit to Downtown.  This is simply not 
an accurate representation of the current or expected future operating condition. This 
model is clearly not representative of the traffic patterns in this area for these 
movements, which presents the dilemma of how best to move forward. 

Given this issue and based on the RFP requirements, the correct course of action is to 

utilize the RFP 2035 SR 836 model volumes for the EB SR 836 & Ramp A movements, 

and use the RFP 2040 I-395 model for the traffic distribution between EB I-395 and 

Ramp B. Schematic D below represents the combination of the 2035 836 model 

volumes and the 2040 I-395 model percent splits which more accurately represents the 

anticipated future operating condition. 

 

Based on findings depicted in Schematic D, approximately 1,602 vph are anticipated to 

be utilizing Ramp A in ATC 12C (See Schematic E). The 1602 vph is based on the 935 

vph in Ramp A, plus 667 vph from EB SR 836 (38% of the EB SR 836 traffic is exiting to 

Ramp B). These results are in line with the most conservative scenarios possible 

associated with the 2040 I-395 RFP model.  As illustrated in Schematic A, if one 

assumes that all of the traffic exiting Ramp B is originating from EB SR 836 alone, then 

the anticipated volume under our 12C concept for ramp A for this scenario would be 
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approximately 1620, almost identical to our redistributed 2035 SR 836 model numbers 

shown on Schematic E..  

 

In summary for the movements originating from SR 836 we used the RFP 2035 SR 836 

model (i.e., EB SR 836 & Ramp A) and for the I-395 movements (i.e. Ramp B) we used 

the RFP 2040 I-395 model percent split.  As previously stated, this methodology was 

validated by the percent splits exhibited in the existing count volumes as well as the 

percent splits based on the 2040 I-395 model. The same procedures were used to 

develop the PM Peak volumes. 

3) RFP vs ATC 12C CORSIM Model Results Comparison 

Exhibit 9 summarizes the roadway analysis. The CORSIM models are attached. 

• The Viaduct is projected to operate between LOS A and LOS C depending on 

the time of day and direction of travel. 

• The following are the CORSIM analysis results: 

EASTBOUND SR 836 

RFP Model used for comparison: 2035 SR 836 RFP Revised 

• EB SR 836 to NB I-95: The most significant improvement along this segment is 

the coupling of increasing the capacity at the EB SR 836 to NB I-95 ramp and the 

provision of a viaduct to by-pass the interchange when it is experiencing heavy 

congestion as a result of NB I-95 spillbacks (a common occurrence). In addition, 

the proposed ramp widening will eliminate the uneven volume distribution 

between the two proposed RFP ramps for which the existing inside ramp is 

projected to be overcapacity and the new flyover to be underutilized in the RFP. 

These modifications will significantly improve the operations compared to the 

RFP condition. The EB to NB inside ramp improves from LOS F to LOS D. 

Furthermore, by eliminating the queuing associated with the inside ramp of the 

RFP concept the ATC concept will result in less sideswipe and rear end collisions 

associated with the lane speed differentials experienced by the RFP concept as 

vehicles in lane 1 are backed up and vehicles in lane 2 slow down to find a gap 

to complete a late merge. 

• EB SR 836 to EB I-395: The EB SR 836 diverge to EB Viaduct is projected to 

operate equal to the RFP concept. The EB Viaduct is projected to operate at 

LOS C. In contrast to the RFP Concept, under this ATC, the Ramp A equivalent 

will provide all of the EB SR 836 to NE 2nd Avenue access via the Ramp A 



 

 
 

APPENDIX D 

SYNCHRO ANALYSIS 
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Alternative 11 & 11-A 

As previously mentioned, the future turning movements for Alt 11 & 11-A are identical. It 

is thus reasonable to expect that the LOSs for all intersections would also be identical 

under both alternatives. However, it should be noted that in terms of safety, the 

intersection of NW 12th Avenue at NW 11th Street would be improved under Alternative 

11-A due to the elimination of the existing entrance ramp to the EB SR 836 mainline. 

The intersection analyses results are summarized in Figures 5-71 through 5-76 for the 

a.m. and p.m. peak periods of the opening year, the intermediate year and the design 

year. The results for the design year (See Figures 5-75 and 5-76) show that eight of 19 

major intersections will be operating at congested LOSs varying from E to F for either 

(or both) the a.m. and p.m. peak periods. Table 5-9 shows the list of these congested 

intersections. Potential improvements at these intersections are also illustrated in Table 

5-9 as well as the comparison of before and after LOS results.  

 

Before After

NW 27 Ave @ NW 14 St PM 1. Optimizing Split/Cycle Length E D

AM F E

PM F F

NW 22 Ave @ NW 7 St PM 1. Optimizing Split/Cycle Length E D

NW 17 Ave @ NW 7 St AM 1. Optimizing Split/Cycle Length E D

NW 14 Ave @ NW 14 St PM 1. Optimizing Split/Cycle Length E C

AM F E

PM E E

NW 10 Ave @ NW 14 St AM 1. Optimizing Split/Cycle Length F D

N Miami Ave @ I-395 EB Off 
–Ramp/NE 11 Terr)

AM 1. Optimizing Split/Cycle Length
2. Add one EB exclusive right turn lane

F D

Table 5-9
CONGESTED INTERSECTIONS WITH POTENTIAL IMPROVEMENTS 

ALT 11 & 11-A, 2035

Congested Intersection Peak 
Period Potential Improvements

LOS

1. Optimizing Split/Cycle Length
2. Add one EB exclusive right turn lane
3. Add one WB exclusive right turn lane

1. Optimizing Split/Cycle Length
2. Add one WB exclusive right turn lane

NW 27 Ave @ NW 7 St 

NW 12 Ave @ NW 14 St
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New Concept Safety Analysis 

• ADT Calculations 
• ISATe Inputs 
• ISATe Outputs 

  



FW Segment 1 2,584              3,779           6,363        82,852         
FW Segment 2 2,584              3,037           5,621        73,190         
FW Segment 3 2,584              2,701           5,285        68,815         
FW Segment 4 3,606              1,347           4,953        64,492         
FW Segment 5 4,694              1,347           6,041        78,659         
FW Segment 6 4,694              2,073           6,767        88,112         
FW Segment 7 2,687              2,457           5,144        66,979         
FW Segment 8 1,025              2,457           3,482        45,339         
FW Segment 1 9,604                9,502             19,106        248,776       207,313      
FW Segment 2 10,731            9,502           20,233      263,451       219,542    

Note: AADT based on PHV x K, where k=7.68%
*AADT adjusted due to ISATe 10-lane limitation; AADT adj. proportionally based on number of lanes [(AADT/#Lanes)*10Lanes)]

CD  Segment 1 662              8,620           
CD  Segment 2 1,021           13,294         
CD  Segment 3 1,086           14,141         
CD  Segment 4 1,737           22,617         
CD  Segment 5 247              3,216           
CD  Segment 6 1,928           25,104         
CD  Segment 7 1,492           19,427         
CD  Segment 8 1,682           21,901         
CD  Segment 9 741              9,648           

CD  Segment 10 341              4,440           
CD  Segment 11 220              2,865           
CD  Segment 12 810              10,547         
CD  Segment 13 443              5,768           
CD  Segment 14 1,410           18,359         
CD  Segment 15 1,534           19,974         
CD  Segment 16 241              3,138           
CD  Segment 17 1,628           21,198         
CD  Segment 18 2,432           31,667         
CD  Segment 19 2,955           38,477         
CD  Segment 1 5,185             67,513           33,757        
CD  Segment 2 5,185           67,513         45,009      
CD  Segment 3 1,130           14,714         

*AADT adjusted due to ISATe 2-lane limitation; AADT adj. proportionally based on number of lanes [(AADT/#Lanes)*2Lanes)]

AADTPHV Adjusted 
AADT*

Adjusted 
AADT*PHV EB/NB PHV WB/SB

Note: AADT based on PHV x K, where k=7.68%

2035 Freeway AADTs

Roadway

I-95

SR 836

2035 Ramp AADTs

I-95

Roadway FW Segment No. PHV Two-
Way

SR 836

AADT

CD Segment No. 



Input Worksheet for Freeway Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8

      (View resu(View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 5 5 4 4 5 5 4 5

Freeway segment description:

STA 
1402+86 to 
STA 
1412+05

STA 
1412+05 to 
STA 
1416+45

STA 
1416+45 to 
STA 
1451+20

STA 
1451+20 to 
STA 
1454+90

STA 
1454+90 to 
STA 
1462+85

STA 
1462+85 to 
STA 
1470+00

STA 
1414+17 to 
STA 
1469+85

STA 
1000+88 to 
STA 
1022+31

Segment length (L), mi: 0.17 0.08 0.66 0.07 0.15 0.14 1.05 0.41
Alignment Data
Horizontal Curve Data     See note

1 Horizontal curve in segment?: Both Dir. Both Dir. Both Dir. One Dir. Both Dir. One Dir. Both Dir. Both Dir.
Curve radius (R1), ft: 14475 9848 1806 7800 9581 2816 2229 2484
Length of curve (Lc1), mi: 0.12 0.06 0.11 0.065 0.15 0.05 0.15 0.01
Length of curve in segment (Lc1,seg), mi: 0.12 0.046 0.11 0.03 0.12 0.05 0.15 0.01

2 Horizontal curve in segment?: Both Dir. Both Dir. One Dir. Both Dir. One Dir. No Both Dir. One Dir.
Curve radius (R2), ft: 9848 9848 7815 7830 13361.96 2484 2398.22
Length of curve (Lc2), mi: 0.06 0.015 0.03 0.01 0.052 0.04 0.03
Length of curve in segment (Lc2,seg), mi: 0.01 0.015 0.02 0.01 0.03 0.02 0.03

3 Horizontal curve in segment?: No One Dir. No Both Dir. No No No
Curve radius (R3), ft: 11709.6 9581
Length of curve (Lc3), mi: 0.06 0.15
Length of curve in segment (Lc3,seg), mi: 0.018 0.03

Cross Section Data
Lane width (Wl), ft: 12 12 12 12 12 12 12 12
Outside shoulder width (Ws), ft: 12 12 10 10 10 10 10 10
Inside shoulder width (Wis), ft: 10 10 6 10 10 6 6 6
Median width (Wm), ft: 90 90 30 30 30 40 20 20
Rumble strips on outside shoulders?: No No No No No No No No
Rumble strips on inside shoulders?: No No No No No No No No
Presence of barrier in median: Offset Offset Center Center Center Center Center Center

1 Length of barrier (Lib,1), mi: 0.17 0.08 0.66 0.07 0.15 0.14 1.05 0.41
Distance from edge of traveled way to barrier face (Woff,in,1), ft: 10 10 6 10 10 6 6 6

Median barrier width (Wib), ft: 2 2 2 2 2 2 2 2
Nearest distance from edge of traveled way to barrier face (Wnear), ft: 10 10

Roadside Data
Clear zone width (Whc), ft: 30 30 30 30 30 30 30 30
Presence of barrier on roadside: Full Full Full Full Full Full Full Full
Distance from edge of traveled way to barrier face, increasing milepost (Woff,inc), ft: 12 12 10 10 10 10 10 10
Distance from edge of traveled way to barrier face, decreasing milepost (Woff,dec), ft: 12 12 10 10 10 10 10 10
Ramp Access Data
Travel in Increasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate type.): No No No Lane Add S-C Lane No No No
Ramp Distance from begin milepost to upstream entrance ramp gore (Xb,ent), mi: 999 999 999 999 999 999

Length of ramp entrance (Len,inc), mi: 0.19
Length of ramp entrance in segment (Len,seg,inc), mi: 0.09
Entrance side?: Right

Exit Ramp exit in segment? (If yes, indicate type.): No No No No No No No S-C Lane

Ramp Distance from end milepost to downstream exit ramp gore (Xe,ext), mi: 999 999 999 999 999 999 999
Length of ramp exit (Lex,inc), mi: 0.05
Length of ramp exit in segment (Lex,seg,inc), mi: 0.05
Exit side?: Right

Weave Type B weave in segment?: No No No No No No No No
Travel in Decreasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate type.): S-C Lane Lane Add Lane Add No No No No No
Ramp Distance from end milepost to upstream entrance ramp gore (Xe,ent), mi: 0.12 0.12 0.12 999 999 999 999 999

Length of ramp entrance (Len,dec), mi: 0.08
Length of ramp entrance in segment (Len,seg,dec), mi: 0.04
Entrance side?: Right Right

Exit Ramp exit in segment? (If yes, indicate type.): No No No No No S-C Lane S-C Lane No

Ramp Distance from begin milepost to downstream exit ramp gore (Xb,ext), mi: 999 999 999 999 999 999 999
Length of ramp exit (Lex,dec), mi: 0.09 0.06
Length of ramp exit in segment (Lex,seg,dec), mi: 0.06 0.05
Exit side?: Right Right

Weave Type B weave in segment?: No No No No No No No No
Traffic Data Year
Proportion of AADT during high-volume hours (Phv):

Freeway Segment Data 0
Entrance Ramp Data for Travel in Increasing Mi Year
Average daily traffic (AADTb,ent) by year, veh/d 0
Exit Ramp Data for Travel in Increasing Milepos Year
Average daily traffic (AADTe,ext) by year, veh/d 0
Entrance Ramp Data for Travel in Decreasing M Year
Average daily traffic (AADTe,ent) by year, veh/d 0
Exit Ramp Data for Travel in Decreasing Milepo Year
Average daily traffic (AADTb,ext) by year, veh/d 0

Study 
Period

Study 
Period

0.077 0.077 0.077 0.077 0.077 0.077

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

0.077 0.077
82,852 73,190 68,815 64,492 78,659 88,112 66,979 45,339

13,294 14,141

22,617

9,648 4,440 18,359

5768

SR 836 Freeway Input



Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8 Segment 9 Segment 10 Segment 11 Segment 12 Segment 13 Segment 14 Segment 15 Segment 16 Segment 17 Segment 18 Segment 19

      (View resu(View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 2 1 1 2 1 2 1 1 1 1 1 1 1 1 1 1 2 2 2

Ramp segment description:

S TA 
1453+00 to 
1459+00

1451+00 to  
STA 
1460+00 NW 
12 Avenue 
On Ramp 

1449+00 to 
STA 
1460+00 NW 
12 Avenue 
On Ramp 

STA 
5470+00 to 
STA 
5475+00

STA 
5475+00 to 
STA 
5485+00

STA 
5485+00 
(6485+00) to 
STA 
6495+00

STA 308+00 
to STA 
325+00

STA 
6475+00 to 
STA 
6485+00

STA 
4410+00 to 
STA 
4419+00

STA 
4416+00 to 
STA 
4422+00

STA 
6452+00 to 
STA 
6460+00

STA 
3464+00 to 
STA 
3476+00

STA 
1458+00 to 
STA 
1463+00

STA 
1450+00 to 
STA 
1470+00

STA 
4470+00 to 
STA 
4495+00

STA 
1473+00 to 
STA 
1488+00

STA 
1470+00 to 
STA 
1476+00

STA 
1476+00 to 
STA 
1481+00

STA 
12470+00 to 
STA 
12493+00

Segment length (L), mi: 0.95 0.17 0.21 0.09 0.19 0.19 0.32 0.19 0.17 0.11 0.15 0.23 0.09 0.38 0.47 0.28 0.11 0.09 0.44
Average traffic speed on the freeway (Vfrwy), mi/h: 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 60
Segment type (ramp or collector-distributor road): Exit Entrance Entrance C-D Road C-D Road C-D Road Connector Connector Entrance Entrance Connector Exit Connector Connector Connector Connector C-D Road C-D Road Connector
Type of control at crossroad ramp terminal: Signal None None None None None None Signal None None None
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. In Seg.
Curve radius (R1), ft: 1145 134 134 2816 1044 522 6186 1456 175 332 200 1432 3965 2292 925 2758 2292 482 2081
Length of curve (Lc1), mi: 0.03 0.09 0.09 0.5 0.2 0.05 0.09 0.28 0.05 0.04 0.06 0.03 0.03 0.13 0.18 0.11 0.11 0.04 0.18
Length of curve in segment (Lc1,seg), mi: 0.02 0.09 0.09 0.09 0.14 0.05 0.09 0.17 0.05 0.04 0.06 0.03 0.03 0.01 0.02 0.09 0.11 0.04 0.18
Ramp-mile of beginning of curve in direction o 0.02 0 0 0 0.01 0 0 0 0.1 0.02 0.02 0.01 0.02 0 0.02 0 0.05 0 0.2

2 Horizontal curve?: In Seg. No No No No No No No No No No In Seg. In Seg. In Seg. In Seg. In Seg. No No No
Curve radius (R2), ft: 1749 820 1432 3965 5575 470 1870
Length of curve (Lc2), mi: 0.05 0.1 0.05 0.01 0.08 0.05 0.02
Length of curve in segment (Lc2,seg), mi: 0.05 0.1 0.05 0.01 0.08 0.05 0.02
Ramp-mile of beginning of curve in direction o 0.08 0.05 0.4 0.6 0.2 0.5

3 Horizontal curve?: No No In Seg. In Seg. In Seg. In Seg. In Seg.
Curve radius (R3), ft: 1528 1145 5755 1955 1839
Length of curve (Lc3), mi: 0.05 0.04 0.08 0.12 0.05
Length of curve in segment (Lc3,seg), mi: 0.05 0.01 0.08 0.12 0.05
Ramp-mile of beginning of curve in direction of travel (X3), mi: 0.6 0.5 0.6 0.3 0.6

4 Horizontal curve?: No No No No No
Cross Section Data
Lane width (Wl), ft: 12 15 15 12 15 12 15 15 15 15 15 15 15 15 15 15 12 12 15
Right shoulder width (Wrs), ft: 3 6 6 6 7 7 3 9 3 3 3 3 3 3 2 3 10 10 6
Left shoulder width (Wls), ft: 5 6 6 6 6 6 4 6 6 3 4 3 3 3 2 2 10 6 10
Presence of lane add or lane drop by taper: No No No No No No No No No No No No No No No No No No No

Roadside Data
Presence of barrier on right side of roadway: Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

1 Length of barrier (Lrb,1), mi: 0.09 0.15 0.21 0.09 0.19 0.19 0.32 0.19 0.17 0.11 0.15 0.23 0.09 0.1 0.47 0.28 0.11 0.09 0.4
Distance from edge of traveled way to barrier f 3 6 6 6 7 7 3 9 3 3 3 3 3 3 2 3 10 10 6

Presence of barrier on left side of roadway: Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
1 Length of barrier (Llb,1), mi: 0.09 0.15 0.21 0.09 0.19 0.19 0.18 0.19 0.17 0.11 0.15 0.23 0.09 0.1 0.47 0.28 0.11 0.09 0.4

Distance from edge of traveled way to barrier f 5 6 6 6 6 6 4 6 3 4 3 3 3 2 2 10 6 10

Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate ty No No No No No No No No No No No No No No No No No No No

Ramp Ramp exit in segment? (If yes, indicate type.): No No No No No No No No No No No No No No No No No No No

Weaving Weave section in collector-distributor road seg No No No No No No No No No No No
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year Ramp

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

8,620 13,320 13,294 14,141 22,617 3,216

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

31,66710,547 5,768 18,359 19,974 3,138 21,19825,104 19,427 21,901 9,648 4,440 2,865

SR 836 Ramp-CD Input



Input Worksheet for Freeway Segments
Segment 1 Segment 2

     (View resu(View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 10 10

Freeway segment description:

STA 70+00 
to STA 
84+00

STA 84+00 
to STA 
98+50

Segment length (L), mi: 0.27 0.27
Alignment Data
Horizontal Curve Data     See note

1 Horizontal curve in segment?: No No
Cross Section Data
Lane width (Wl), ft: 12 12
Outside shoulder width (Ws), ft: 9 9
Inside shoulder width (Wis), ft: 5 5
Median width (Wm), ft: 12 12
Rumble strips on outside shoulders?: No No
Rumble strips on inside shoulders?: No No
Presence of barrier in median: Center Center

1 Length of barrier (Lib,1), mi: 0.27 0.27
Distance from edge of traveled way to barrier face ( 5 5

2 Length of barrier (Lib,2), mi:
Distance from edge of traveled way to barrier face (Woff,in,2), ft:

3 Length of barrier (Lib,3), mi:
Distance from edge of traveled way to barrier face (Woff,in,3), ft:

4 Length of barrier (Lib,4), mi:
Distance from edge of traveled way to barrier face (Woff,in,4), ft:

5 Length of barrier (Lib,5), mi:
Distance from edge of traveled way to barrier face (Woff,in,5), ft:

Median barrier width (Wib), ft: 2 2

Roadside Data
Clear zone width (Whc), ft: 30 30
Presence of barrier on roadside: Full Full
Distance from edge of traveled way to barrier face, increasing milepost ( 9 9
Distance from edge of traveled way to barrier face, decreasing milepost 9 9
Ramp Access Data
Travel in Increasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate t Lane Add S-C Lane

Length of ramp entrance (Len,inc), mi: 0.17
Length of ramp entrance in segment (Len,seg,inc), mi: 0.17
Entrance side?: Right

Exit Ramp exit in segment? (If yes, indicate type.): No No

Ramp Distance from end milepost to downstream exit ramp gore 999 999
Weave Type B weave in segment?: No No
Travel in Decreasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate t No No
Ramp Distance from end milepost to upstream entrance ramp g 999 999
Exit Ramp exit in segment? (If yes, indicate type.): No No

Ramp Distance from begin milepost to downstream exit ramp go 0.57 0.327
Weave Type B weave in segment?: No No
Traffic Data Year
Proportion of AADT during high-volume hours (Phv):

Freeway Segment Data Freeway
Entrance Ramp Data for Travel in Increasing Mi Year
Average daily traffic (AADTb,ent) by year, veh/d Freeway

Study 
Period

Study 
Period

0.77 0.777
207313 219542

45009 14714

I-95 Freeway Input



Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3

      (View resu(View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 2 2 1
Ramp segment description: NB 95 On NB On 2 I-195 B

Segment length (L), mi: 0.147 0.02 0.55
Average traffic speed on the freeway (Vfrwy), mi/h: 55 55 55
Segment type (ramp or collector-distributor road): Connector Connector Connector
Type of control at crossroad ramp terminal:
Alignment Data
Horizontal Curve Data    See notes

1 Horizontal curve?: No In Seg. In Seg.
Curve radius (R1), ft: 550 3820
Length of curve (Lc1), mi: 0.015 0.23
Length of curve in segment (Lc1,seg), mi: 0.005 0.23
Ramp-mile of beginning of curve in direction of travel (X1 0.01 0.04

2 Horizontal curve?: No No
Cross Section Data
Lane width (Wl), ft: 12 12 12
Right shoulder width (Wrs), ft: 12 12 6
Left shoulder width (Wls), ft: 10 10 10
Presence of lane add or lane drop by taper: No No No

Roadside Data
Presence of barrier on right side of roadway: No Yes Yes

1 Length of barrier (Lrb,1), mi: 0.02 0.5
Distance from edge of traveled way to barrier face (Woff,r,1 12 6

Presence of barrier on left side of roadway: Yes Yes Yes
1 Length of barrier (Llb,1), mi: 0.063 0.02 0.39

Distance from edge of traveled way to barrier 10 10 10

Ramp Access Data    See note
Ramp Ramp entrance in segment? (If yes, indicate ty Lane Add Lane Add No

Ramp Ramp exit in segment? (If yes, indicate type.): No No No

Traffic Data Year
Average daily traffic (AADTr or AADTc) by yea Ramp 33757 45009 14714

Study 
Period

Study 
Period

Study 
Period

I-95 Ramp-CD Input



Output Worksheet for Freeway Segments
    MV = multiple-vehicle model ENR = ramp entrance model Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8

    SV = single-vehicle model EXR = ramp exit model

Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Predicted average crash frequency 2035 0.636 0.308 2.101 0.211 0.383 0.523 4.484 0.625
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 0.376 0.185 1.845 0.161 0.284 0.350 2.736 0.789
Ramp Entrance Crash Analysis Year
Predicted average crash frequency 2035 0.209 0.000 0.000 0.000 0.353 0.000 0.000 0.000
Ramp Exit Crash Analysis Year
Predicted average crash frequency 2035 0.000 0.000 0.000 0.000 0.000 0.187 0.133 0.096
Property-Damage-Only Crash Frequency
Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 1.504 0.690 4.881 0.469 0.870 1.245 10.363 1.109
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 1.080 0.501 4.897 0.431 0.753 0.937 7.292 1.830
Ramp Entrance Crash Analysis Year
Predicted average crash frequency 2035 0.388 0.000 0.000 0.000 0.626 0.000 0.000 0.000
Ramp Exit Crash Analysis Year
Predicted average crash frequency 2035 0.000 0.000 0.000 0.000 0.000 0.456 0.304 0.206
Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.021 0.009 0.062 0.007 0.018 0.017 0.115 0.023
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.057 0.024 0.165 0.018 0.050 0.046 0.306 0.062
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.379 0.156 1.173 0.118 0.323 0.319 2.180 0.445
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.764 0.305 2.546 0.230 0.630 0.678 4.753 0.979
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.222 0.493 3.946 0.373 1.021 1.061 7.353 1.509
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 2.973 1.192 9.778 0.900 2.249 2.637 17.960 3.145
  Total crash frequency (N*e,w,x,at,as), crashes: 4.194 1.685 13.724 1.273 3.270 3.698 25.313 4.654
Traffic Data Year
Freeway Segment Data 2035 82852 73190 68815 64492 78659 88112 66979 45339

Entrance Ramp Data for Travel in Increasing Milepost Dir. Year
Average daily traffic (AADTb,ent) by year, veh/d: 2035 0 0 0 13294 14141 0 0 0
Exit Ramp Data for Travel in Increasing Milepost Direction Year
Average daily traffic (AADTe,ext) by year, veh/d: 2035 0 0 0 0 0 0 0 22617
Entrance Ramp Data for Travel in Decreasing Milepost Dir. Year
Average daily traffic (AADTe,ent) by year, veh/d: 2035 9648 4440 18359 0 0 0 0 0
Exit Ramp Data for Travel in Decreasing Milepost Direction Year
Average daily traffic (AADTb,ext) by year, veh/d: 2035 0 0 0 0 0 5768 0 0

SR 836 Freeway Outputs

Study Period Study Period
Study 
PeriodApplicable Models (y )

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period



Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8 Segment 9 Segment 10 Segment 11 Segment 12 Segment 13 Segment 14 Segment 15 Segment 16 Segment 17 Segment 18 Segment 19

    SV = single-vehicle model

Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 0.087 0.189 0.241 0.354 0.038 0.985 0.576 0.332 0.105 0.028 0.076 0.027 0.040 0.490 1.255 0.078 0.248 0.787 4.653
Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 1.215 1.272 1.472 0.096 0.051 0.272 0.306 0.168 0.818 0.172 0.189 0.591 0.044 0.278 0.733 0.094 0.074 0.165 0.461
Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 0.301 0.300 0.384 0.644 0.052 1.625 0.832 0.538 0.162 0.035 0.071 0.069 0.059 0.728 1.592 0.087 0.593 1.030 5.313
Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 1.509 1.898 2.166 0.132 0.066 0.413 0.298 0.211 1.146 0.201 0.238 0.544 0.044 0.270 0.684 0.092 0.129 0.283 0.809
Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.038 0.024 0.027 0.007 0.001 0.018 0.015 0.008 0.017 0.003 0.004 0.015 0.001 0.015 0.032 0.003 0.005 0.014 0.077
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.114 0.074 0.083 0.020 0.004 0.056 0.046 0.024 0.052 0.010 0.013 0.044 0.004 0.046 0.097 0.008 0.014 0.042 0.234
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.388 0.489 0.557 0.108 0.029 0.303 0.303 0.162 0.340 0.065 0.086 0.194 0.027 0.298 0.646 0.056 0.078 0.230 1.267
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.763 0.874 1.046 0.314 0.054 0.880 0.518 0.305 0.514 0.122 0.161 0.365 0.051 0.408 1.213 0.105 0.225 0.666 3.536
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.303 1.461 1.713 0.449 0.089 1.257 0.882 0.500 0.923 0.200 0.264 0.618 0.084 0.768 1.988 0.173 0.322 0.952 5.114
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 1.811 2.199 2.549 0.776 0.118 2.038 1.130 0.749 1.308 0.236 0.309 0.613 0.102 0.998 2.276 0.179 0.723 1.312 6.123
  Total crash frequency (N*e,w,x,at,as), crashes: 3.113 3.660 4.263 1.225 0.207 3.295 2.012 1.249 2.231 0.436 0.574 1.231 0.186 1.766 4.264 0.351 1.045 2.264 11.237
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2035 8620 13294 14141 22617 3216 25104 19427 21901 9648 4440 2865 10547 5768 18359 19974 3138 21198 31667 38477

Study 
Period

Applicable 
Models

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period
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Output Worksheet for Freeway Segments
    MV = multiple-vehicle model ENR = ramp entrance model Segment 1 Segment 2

    SV = single-vehicle model EXR = ramp exit model

Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Predicted average crash frequency 2035 4.300 3.279
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 1.897 1.348
Ramp Entrance Crash Analysis Year
Predicted average crash frequency 2035 0.000 1.766
Ramp Exit Crash Analysis Year
Predicted average crash frequency 2035 0.000 0.000
Property-Damage-Only Crash Frequency
Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 10.982 8.574
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 3.134 2.248
Ramp Entrance Crash Analysis Year
Predicted average crash frequency 2035 0.000 3.592
Ramp Exit Crash Analysis Year
Predicted average crash frequency 2035 0.000 0.000
Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.059 0.060
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.164 0.169
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 1.177 1.209
Possible injury crash freq. (N*e,w,x,at,C), crashes: 4.797 4.956
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 6.197 6.394
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 14.116 14.414
  Total crash frequency (N*e,w,x,at,as), crashes: 20.313 20.808
Traffic Data Year
Freeway Segment Data 2035 207313 219542

Entrance Ramp Data for Travel in Increasing Milepost Dir. Year
Average daily traffic (AADTb,ent) by year, veh/d: 2035 45009 14714
Exit Ramp Data for Travel in Increasing Milepost Direction Year
Average daily traffic (AADTe,ext) by year, veh/d: 2035 0 0
Entrance Ramp Data for Travel in Decreasing Milepost Dir. Year
Average daily traffic (AADTe,ent) by year, veh/d: 2035 0 0
Exit Ramp Data for Travel in Decreasing Milepost Direction Year
Average daily traffic (AADTb,ext) by year, veh/d: 2035 999 999

Study Period Study PeriodApplicable Models (y )

I-95 Freeway Output



Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3

    SV = single-vehicle model

Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 0.579 0.348 0.444
Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 0.075 0.027 0.313
Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 0.893 0.282 0.813
Single-Vehicle Crash Analysis Year
Predicted average crash frequency 2035 0.138 0.051 0.345
Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.012 0.005 0.013
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.038 0.017 0.039
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.197 0.090 0.258
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.407 0.262 0.447
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 0.654 0.375 0.757
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 1.032 0.333 1.158
  Total crash frequency (N*e,w,x,at,as), crashes: 1.686 0.708 1.915
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2035 33757 45009 14714

Study 
Period

Study 
Period

Study 
Period

Applicable 
Models

I-95 Ramp/CD Output
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1 INTRODUCTION 
 

This report documents the safety analysis undertaken to predict the anticipated future crash 

potential considering improvements being designed for the SR 836 / I-395 Reconstruction 

projects and the I-95 Pavement Rehabilitation Project in Miami-Dade County.  The limits of each 

project are as follows: 

 

• SR 836 Reconstruction – from NW 17th Avenue to I-95 / I-395 / SR 836 Interchange. 

• I-395 Reconstruction – from I-95 / I-395 / SR 836 Interchange to MacArthur Causeway. 

• I-95 Rehabilitation – From NW 8th Street to NW 29th Street. 

 

The Florida Department of Transportation (FDOT) and the Miami-Dade Expressway Authority 

(MDX) developed conceptual design improvements for the I-395 Reconstruction, the SR 836 

Reconstruction and I-95 Rehabilitation projects which were all combined as one Request for 

Proposal (RFP) concept package.  The project was awarded to the Design-Build team in May 

2018 and was executed in July 2018 (Date of Notice to Proceed). 

 

This safety analysis identifies the future crash potential considering the improvements included 

in the RFP concept in order to establish a baseline for comparison with the Alternative Technical 

Concepts (ATCs) developed as part of the Design-Build procurement phase.  The analysis follows 

the procedures promulgated in Chapters 18 and 19 of the Highway Safety Manual – 1st Edition 

Supplement 2014 by the American Association of State Highway and Transportation Officials 

(AASHTO) and uses the ISATe Safety Analysis tool developed under the auspices of the Federal 

Highway Administration (FHWA) which is based on these HSM procedures.  Exhibit 1-1, shows the 

general limits of the study area. 

 

 

 

 

 

[THIS AREA WAS INTENTIONALLY LEFT BLANK] 
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Exhibit 1-1: Project Study Area  
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2 EXISTING SAFETY CONDITIONS 
 

A review of existing safety conditions within the study area was conducted for informational 

purposes. The safety review was based on the latest available five-year historical crash data 

from 2011 to 2015 obtained from the FDOT Crash Analysis Reporting System (CARS). 

 

2.1 Crash Summary SR 836 

For the 836 Segment, a total of 950 crashes occurred over a 1.268-mile segment, during the  

5-year period of 2011 to 2015, with an average of 190 crashes per year. The yearly breakdown 

of the crashes with the classification of the manner in which the vehicles in transport initially 

collided without regard to direction or force, is shown in Table 2-1. 

 
Table 2-1: Summary of Crashes on SR 836 (2011-2015) 

Year 
Front to 

Rear 

Front 

to 

Front 

Angle 

Sideswipe, 

Same 

Direction 

Sideswipe, 

Opposite 

Direction 

Other Unknown 
Grand 

Total 

2011 92 1 15 37  21 2 168 

2012 104  16 23 1 20 3 167 

2013 109 1 15 27  36 4 192 

2014 120 2 15 50  36 6 229 

2015 107  15 43  28 1 194 

Grand 

Total 
532 4 76 180 1 141 16 950 

 
Table 2-2: Crash Review on SR 836 (2011-2015) 

Year 
Number of 

Crashes 
ADT 

Actual 

Crash 

Rate1 

Average Vehicle 

Exposure (M)2 

Critical Crash 

Rate (CCR)3 

Safety 

Ratio4 

2011 168 127,923 2.838 59.205 2.238 1.268 

2012 167 92,478 3.902 42.801 2.332 1.673 

2013 192 109,244 3.797 50.560 2.282 1.664 

2014 229 107,594 4.599 49.797 2.286 2.011 

2015 194 125,453 3.341 58.062 2.243 1.490 

Overall Average 112,539 3.695 52.085 2.276 1.621 
1. Actual Crash Rate=No. of Crashes/ M [Crash per Million Vehicle Mile per year] 

2. [M= (ADT x 365 x Highway Length in miles)/1 Million] 

3. CCR= District Avg. Crash Rate + 3.291 x (SQRT [District Avg. Crash Rate /M]) - (1/ [2 x M]) 

*The average crash rate for District 6 = 1.69(1) 

4. 𝑆𝑎𝑓𝑒𝑡𝑦 𝑅𝑎𝑡𝑖𝑜 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒 (𝐶𝐶𝑅)
 

 

As shown in Table 2-2, the safety ratios for all 5 years are greater than one, indicating that the 

crash rates on the segment are worse than the expected critical crash rates for similar segments. 

                                                 

 
1 Source: (FDOT State Safety Office, 2016) Florida State Roadway 5 Year Crash Rates – 2014 

(http://www.arcgis.com/home/item.html?id=114e2936ce4d4eeda8b1d504717338cf) 
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2.2 Crash Summary I-395 

For the I-395 segment, a total of 661 crashes occurred over a 1.280-mile segment, during the  

5-year period of 2011 to 2015, with an average of 132 crashes per year. The yearly breakdown 

of the crashes with the classification of the manner in which two motor vehicles in transport 

initially came together without regard to direction or force, is shown in Table 2-3. 

Table 2-3: Summary of Crashes on I-395 (2011-2015) 

Year 
Front to 

Rear 

Front to 

Front 
Angle 

Sideswipe, 

Same 

Direction 

Rear to 

Side 
Other Unknown 

Grand 

Total 

2011 51 1 9 17  13 1 92 

2012 53 1 11 19  19 2 105 

2013 52  9 25  23 6 115 

2014 80  10 31 1 35 3 160 

2015 92 1 11 45 1 36 3 189 

Grand 

Total 
328 3 50 137 2 126 15 661 

 
Table 2-4: Crash Review on I-395 (2011-2015) 

Year 
Number of 

Crashes 
ADT 

Actual 

Crash 

Rate1 

Average Vehicle 

Exposure (M)2 

Critical Crash 

Rate (CCR)3 

Safety 

Ratio4 

2011 92 129,000 1.526 60.269 2.233 0.684 

2012 105 127,900 1.757 59.755 2.235 0.786 

2013 115 133,043 1.850 62.158 2.225 0.832 

2014 160 131,203 2.610 61.298 2.228 1.171 

2015 189 129,976 3.112 60.725 2.231 1.395 

Overall Average 130,225 2.171 60.841 2.230 0.974 
1. Actual Crash Rate=No. of Crashes/ M [Crash per Million Vehicle Mile per year] 

2. [M= (ADT x 365 x Highway Length in miles)/1 Million] 

3. CCR= District Avg. Crash Rate + 3.291 x (SQRT [District Avg. Crash Rate /M]) - (1/ [2 x M]) 

*The average crash rate for District 6 = 1.69 

4. 𝑆𝑎𝑓𝑒𝑡𝑦 𝑅𝑎𝑡𝑖𝑜 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒 (𝐶𝐶𝑅)
 

 

As shown in Table 2-4, the safety ratios for the 5 years vary between 0.684 and 1.395, with an 

average safety ratio of 0.974 for the I-395 segment. This result indicates that the safety 

performance on the I-395 segments based on the five-year average, is similar to the safety 

performance on other similar segments in FDOT District 6. However, the safety ratio in the last 2 

years was higher than would be expected for similar segments, and with an increasing trend 

over the five-year history which may be indicative of an increasing safety concern on I-395. 
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2.3 Crash Summary I-95 

For the I-95 segment, a total of 993 crashes occurred over a 1.551-mile segment, during the 5-

year period from 2011 to 2015, with an average of 199 crashes per year. The yearly breakdown 

of the crashes with the classification of the manner in which two motor vehicles in transport 

initially came together without regard to direction or force is shown in Table 2-5. 

Table 2-5: Summary of Crashes on I-95 (2011-2015) 

Year 

Front 

to 

Rear 

Front 

to 

Front 

Angle 

Sideswipe, 

Same 

Direction 

Sideswipe, 

Opposite 

Direction 

Rear 

to 

Side 

Other 
Un-

known 

Grand 

Total 

2011 79 2 11 38    33 1 164 

2012 103  12 42   24 7 188 

2013 105 1 13 27  1 27 5 179 

2014 109 3 12 39 1  41 2 207 

2015 138 1 9 60   44 3 255 

Grand 

Total 
534 7 57 206 1 1 169 18 993 

 

 

 
Table 2-6: Crash Review on I-95 (2011-2015) 

Year 
Number of 

Crashes 
ADT 

Actual 

Crash 

Rate1 

Average Vehicle 

Exposure (M)2 

Critical Crash 

Rate (CCR)3 

Safety 

Ratio4 

2011 164 182,085 1.591 103.081 2.107 0.755 

2012 188 167,174 1.986 94.640 2.124 0.935 

2013 179 180,468 1.752 102.166 2.108 0.831 

2014 207 199,439 1.833 112.906 2.088 0.878 

2015 255 192,719 2.337 109.101 2.095 1.116 

Overall Average 184,377 1.900 104.379 2.105 0.903 
1. Actual Crash Rate=No. of Crashes/ M [Crash per Million Vehicle Mile per year] 

2. [M= (ADT x 365 x Highway Length in miles)/1 Million] 

3. CCR= District Avg. Crash Rate + 3.291 x (SQRT [District Avg. Crash Rate /M]) - (1/ [2 x M]) 

*The average crash rate for District 6 = 1.69 

4. 𝑆𝑎𝑓𝑒𝑡𝑦 𝑅𝑎𝑡𝑖𝑜 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒 (𝐶𝐶𝑅)
 

 

As shown in Table 2-6, the safety ratios for the 5 years vary between 0.755 and 1.116, with an 

average safety ratio of 0.90 for the I-95 segment. This result indicates that the safety performance 

on the I-95 segment based on the five-year average, is better than the safety performance on 

other similar segments in District 6. However, the safety ratio in the last year has shown a 

significant increase in the crash rate on the I-95 segment. 
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3 FUTURE SAFETY ANALYSIS FRAMEWORK 
 

This section describes the analysis framework and data used to evaluate the future safety 

impacts associated with the RFP design concepts.  

 

3.1 RFP Schematic Configuration Review  

The RFP concepts proposed significant changes to the existing configuration of both SR 836 and 

I-395 segments. Appendix A contains the concept plans illustrating the proposed improvements 

for all three projects. 

 

Exhibit 3-1 shows the schematic design for the RFP Design concept for SR 836 from NW 17th 

Avenue to the I-95/I-395 Interchange.  

 

 
Exhibit 3-1: SR 836 RFP Design Concept 
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Exhibit 3-2 shows the schematic design for the RFP Design concept for I-395 from the I-95/I-395 

Interchange in the west to the MacArthur Causeway in the east. 

 

 
 

Exhibit 3-2: I-395 RFP Design Concept 

 

 

 

 

[THIS AREA WAS INTENTIONALLY LEFT BLANK] 
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Exhibit 3-3 shows the schematic design for the RFP Design alternative for I-95’s Interchange with 

SR 836 and I-395.  

 
Exhibit 3-3: I-95 RFP Design Concept 

 

It is noted that the I-95 future changes to the segment only include concrete replacement within 

the project limits.  
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3.2 Methodology 

In order to assess the safety benefits of the RFP Concepts, the ISATe tool was used. The tool was 

developed under the auspices of the American Association of State Highway and 

Transportation Officials (AASHTO) and the Federal Highway Administration (FHWA) and applies 

the algorithms and equations from chapters 18 and 19 of the (Highway Safety Manual) HSM 

2014 supplement (published by AASHTO) to predict the annual average crash frequency on the 

Freeways and Ramps.  

 

The number of crashes is predicted by applying the HSM Safety Performance Functions (SPF) on 

all segments included within the interchange. Depending on the extent to which the input 

variables such as lane widths, shoulder widths, etc. vary from the ideal conditions in the segment, 

appropriate Crash Modification Factors (CMF) are applied to the SPFs to adjust the estimates of 

the predicted number of crashes in the segment. 

 

The HSM 1st Edition Supplement (2014) and the ISATe Manual (2012) were used as the reference 

documents for this methodology. 

3.2.1 Segmentation Criteria 

The segmentation process produces a set of disaggregated segments of varying lengths, each 

of which is homogeneous with respect to characteristics such as traffic volumes, key geometric 

design features, and traffic control features. The following sections describe the segmentation 

criteria for both Freeway and Collector-Distributor (C-D) Road/Ramp segments as described in 

the ISATe Manual (2012).  

 

Freeway Segments 

A new homogeneous freeway segment begins where there is a change in at least one of the 

following characteristics of the freeway: 

1. Number of through lanes, in which the segment begins at the gore point if the lane is 

added or dropped at a ramp or C-D road. Begin segment at the upstream start of taper 

if the lane is added or dropped by taper. 

2. Lane width, which is measured at successive points along the roadway. 

3. Outside shoulder width, which is measured at successive points along the roadway.  

4. Inside shoulder width, which is measured at successive points along the roadway.   

5. Median width, which is measured at successive points along the roadway. The measured 

median widths are rounded at each point to the nearest 10 feet. If the rounded value 

exceeds 90 feet, then it is capped at 90 feet. 

6. Ramp presence, in which the segment begins at the ramp gore point. 

7. Clear zone width, which is measured at successive points along the roadway. If road side 

barrier is present, then the clear zone width is set at 30 feet.  

 

The presence of a horizontal curve does not necessarily define segment boundaries. A ramp 

entrance or exit is evaluated with the adjacent freeway facility in the other travel direction. A 

freeway segment can include no more than one ramp entrance and one ramp exit in each 

travel direction.  

 

 

[THIS AREA WAS INTENTIONALLY LEFT BLANK] 
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Ramp and C-D Road Segments 

A new homogeneous ramp or C-D road segment begins where there is a change in at least 

one of the following characteristics of the roadway: 

1. Number of through lanes, in which the segment begins at the gore point if the lane is 

added or dropped at a ramp or C-D road. Begin segment at the upstream start of taper 

if the lane is added or dropped by taper. 

2. Lane width, which is measured at successive points along the roadway. 

3. Right shoulder width, which is measured at successive points along the roadway.   

4. Left shoulder width, which is measured at successive points along the roadway. The 

measured shoulder width at each point is rounded to the nearest 1.0 foot.  

5. Merging ramp or C-D road presence, in which the segments begin at the gore point. 

6. Diverging ramp or C-D road presence, in which the segments begin at the gore point. 

 

The presence of a horizontal curve does not necessarily define ramp or C-D road segment 

boundaries. 

3.2.2 Segment Geometry and Traffic Inputs 

The input data needed for the predictive models are summarized in this section. These data 

represent the geometric design features, traffic control features, and traffic demand 

characteristics that can have an impact on safety. The data are needed for each site in the 

project limits. The input data needed for the predictive model for freeway segments as well as 

ramp and C-D road segments are summarized in Table 3-1. 

 

 

 

 

[THIS AREA WAS INTENTIONALLY LEFT BLANK] 
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Table 3-1: Summary of Data Input Parameters for Segments  

Input Field 
Freeway 

Segments 

C-D Road / 

Ramps 
Number of through lanes X X 

Length of segment X X 

Presence of an entrance or exit speed-change lane X X 

Length of speed-change lane X X 

Average traffic speed N/A X 

Presence of a horizontal curve, and curve Information X X 

Lane width X X 

Outside and inside shoulder widths X X 

Median Width X N/A 

Length of rumble strips on the inside (or median) shoulder and on 

the outside (or roadside) shoulder. 
X N/A 

Length of (and offset to) the barrier on the Left Shoulder and the 

barrier on the Right Shoulder.  
X X 

Width of median barrier X N/A 

Presence and length of a Type B weaving section X N/A 

Presence and length of a weaving section on a C-D road 

segment  
N/A X 

Distance to nearest upstream entrance ramp and nearest 

downstream exit ramp in each travel direction. 
X N/A 

Clear zone width X N/A 

Proportion of AADT traffic volume in peak hours (K value) X N/A 

Segment AADT volume X X 

Upstream entrance ramp AADT volume X N/A 

Downstream exit ramp AADT volume X N/A 

Type of traffic control used at the crossroad ramp terminal to 

regulate intersecting traffic (none, yield, stop, signal). 
N/A X 

Presence of lane added or dropped to the ramp or C-D road, 

and length of the taper in the segment if present. 
N/A X 

3.2.3 Assumptions and Limitations  

Given that the future RFP designs will lead to significant changes in the configurations of the 

existing facilities in the interchange area, the historical crash data were not incorporated in the 

analysis, and the “No crash data” option within the ISATe tool was applied throughout the 

analysis. In addition, the limitations found in the modeling procedure are summarized below.  

• The default calibration factors = 1 were used (No calibration factors were applied to the 

Prediction Models). 

• The maximum number of through lanes on the freeway segments are capped at 10 lanes 

in the analysis. It should be noted that some sections of I-95 contain 11 lanes but were 

modeled as 10-lane segments.  

• The maximum number of through lanes on C-D road segment lanes is capped at 2 lanes 

in the analysis. However, some C-D segments contain 3 through lanes. 
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• The predictive method does not distinguish between barrier types (i.e., cable barrier, 

concrete barrier, guardrail, and bridge rail) in terms of their possible different influence 

on crash severity. 

 

The segments where the project ties into the existing segments that are not changing in both 

the RFP and the ATC concept designs, were not included in the safety performance analysis 

given that no change in safety impacts are anticipated in these segments.  

 

3.3 Future Daily Volume Development 

The future traffic volumes and traffic characteristics used in the analysis were obtained from the 

SR 836 PD&E study done for MDX in 2011, and the I-395 PD&E study finalized for FDOT in 2009. The 

future volume years used for each section of the study area are summarized in Table 3-2. 

Furthermore, the peak to daily traffic volume ratio used in the analysis to estimate the AADT was 

K=7.68%, as identified in both  PD&E studies.  

 
Table 3-2: Horizon Years Used in Analysis 

Section Projected Year in Analysis 

SR 836 2035 

I-395 2040 

I-95 2035 

 

3.4 Summary of Freeway and Ramp / C-D Segments 

The studied network includes 3 major facilities: SR 836, I-395, and I-95. Each of the 3 facilities 

includes two components: Freeway components, and Ramp/C-D components. In addition, 

each component was broken down into segments as described in Section 3.2.1.  The following 

sections describe the freeway and ramp/C-D segments included in the network for the safety 

analysis.  

3.4.1 Freeway Segments in Study Area 

Exhibits 3-4 to 3-9, show the freeway segments that were defined using the segmentation 

criteria described in Section 3.2.1, with their associated segment numbers and aerial photos of 

the existing conditions of the interchange. The exhibits also show the ramp/C-D segments 

connecting to the mainline segments with identification numbers in red or blue boxes. Table 3-

3, presents a description of the segments. A detailed spread sheet showing input values for each 

segment is included in Appendix B. 

 

 

[THIS AREA WAS INTENTIONALLY LEFT BLANK] 
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Table 3-3: Summary of Freeway Segments in the Studied Network 

Segment No. 
Segment 

Roadway 
Exhibit Segment Description 

Segment 01 SR 836 3-4 From NW 17th St to NW 12th Ave. WB On Ramp 

Segment 02 SR 836 
3-4 From NW 12th Ave WB On Ramp to NW 12th Ave WB Exit 

Ramp 

Segment 03 SR 836 
3-4 From NW 12th Ave WB Exit Ramp to WB On Ramp from I-95 

NB 

Segment 04 SR 836 3-4 From WB I-95 On Ramp to EB Exit Ramp to I-95 SB 

Segment 05 SR 836 3-4 From EB Exit Ramp to I-95 SB to I-95 Interchange 

Segment 06 I-395 
3-5 From I-95 Interchange to EB On Ramp from SR 836 

Connector. 

Segment 07 I-395 
3-5 From EB On Ramp from I-95 NB to WB N Miami Ave On 

Ramp 

Segment 08 I-395 
3-5 From WB N Miami Ave On Ramp to WB Connector to I-95 

NB 

Segment 09 I-395 3-5 From WB Connector to I-95 NB to EB Connector from I-95 

Segment 10 I-395 
3-5 From I-95 EB Connector to EB On Ramp from Biscayne 

Blvd 

Segment 11 I-395 
3-5 EB On Ramp from Biscayne Blvd to WB Exit Ramp to 

Biscayne Blvd 

Segment 12 I-395 
3-5 From WB Biscayne Blvd Exit Ramp to Milepost 13.048 

(Bridge) 

Segment 13 I-95 
3-6 From I-95 NW 29th St underpass to SB On Ramp from EB SR 

836 

Segment 14 I-95 
3-6 From SB On ramp from EB SR 836 to NB Exit Ramp to WB 

SR 836 

Segment 15 I-95 
3-6 From NB SR 836 Exit Ramp to NB On Ramp from NW 3rd 

Ave 

Segment 16 I-95 
3-6 From NB On ramp from NW 3rd Ave to SB Exit Ramp to I-

395 EB 

Segment 17 I-95 3-6 From SB I-395 Exit Ramp to SB Exit Ramp to SR 836 EB 

Segment 18 I-95 
3-6 From SB-836 Exit Ramp to NB On Ramp from I-395 WB/SR 

836 EB 

Segment 19 I-95 3-6 From NB I-395 On ramp to NB Queue Jumper On ramp 

Segment 20 I-95 
3-6 From NB Queue Jumper On ramp to NW 8th St. 

Interchange 
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Exhibit 3-4: SR 836 RFP Design Concept Freeway Segments 
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Exhibit 3-5: I-395 RFP Design Concept Freeway Segments 
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Exhibit 3-6: I-95 RFP Design Concept Freeway Segments 

 

3.4.2 C-D Road and Ramp Segments in Study Area 

Exhibits 3-10 to 3-18 show the C-D Road and Ramp segments that were defined using the 

segmentation criteria described in Section 3.2.1, with their segment numbers and aerial photos 

of the existing conditions of the interchange. A detailed spread sheet showing input values for 

each segment is included in Appendix B.  
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Exhibit 3-7: SR 836 EB RFP Design Concept Ramp / C-D Road Segments 
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Exhibit 3-8: SR 836 WB RFP Design Concept Ramp / C-D Road Segments 
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Exhibit 3-9: I-395 EB RFP Design Concept Ramp / C-D Road Segments 

 

 

 

 
 

 

Exhibit 3-10: I-395 WB RFP Design Concept Ramp / C-D Road Segments 
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Exhibit 3-11: I-95 SB RFP Design Concept Ramp / C-D Road Segments 

 

 

4 FUTURE SAFETY CONDITIONS 
 

The proposed RFP designs suggest significant reconfiguration of the existing facilities which 

renders any attempt to extrapolate the historical trends to future conditions as part of a safety 

review, a moot exercise. The assessment of future safety conditions focuses on the predicted 

crashes and does not consider the historical crash data reviewed in Section 3.0.  

 

The study network Includes three Roadway sections: the first section included the SR 836 

roadway network starting from NW 17th Avenue – MP. 10.50 (on the westside) to the  

SR 836 / I-395 Interchange, the second section includes the I-395 segment from the  

SR 836 / I-395 Interchange to the MacArthur Causeway - MP 13.048 (on the eastside), and the 

third section includes the I-95 segment starting from NW 8th St Interchange - MP 2.671(North of 

SR 836 / I-395 Interchange) to the NW 29th St underpass - MP 4.253 (South of SR 836 / I-395 

Interchange), and the Ramps/C-D Roads connected to those freeway segments. The detailed 

spreadsheet showing the breakdown of the predicted crashes for each segment is included in 

Appendix C. 
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4.1 Review of Freeway Segments  

The first and second sections (SR 836 and I-395 Sections) were combined in one model to 

demonstrate the connection between the two sections. Following the same numbering system 

used in the exhibits in Section 3.4, the summary of the expected number of crashes and the 

predicted crash rates [Crashes per Million Vehicle (Veh.) Miles per year] on the Freeway 

segments are summarized in Table 4-1 and Table 4-2.   

Table 4-1: Summary of SR 836 / I-395 Expected No. of Crashes on Freeway Segments 

Segment No. (1) 
Predicted 

N Crashes 

Length

(Mile) 
ADT  

Predicted 

Crash 

Rate  

Average Vehicle 

Exposure (M) 

% of 

Network 

FW Segment 01 17.661 0.38 140,780 0.904 19.526 14.87% 

FW Segment 02 12.280 0.33 123,175 0.828 14.836 12.92% 

FW Segment 03 13.954 0.27 135,460 1.045 13.350 10.57% 

FW Segment 04 2.282 0.07 81,000 1.103 2.070 2.74% 

FW Segment 05 2.718 0.17 58,500 0.749 3.630 6.65% 

FW Segment 06 2.222 0.11 76,360 0.725 3.066 4.31% 

FW Segment 07 9.461 0.37 83,116 0.843 11.225 14.48% 

FW Segment 08 4.614 0.37 49,350 0.674 6.845 14.87% 

FW Segment 09 1.580 0.075 78,570 0.734 2.151 2.94% 

FW Segment 10 6.303 0.23 105,324 0.713 8.842 9.00% 

FW Segment 11 2.595 0.06 127,570 0.929 2.794 2.35% 

FW Segment 12 4.982 0.11 129,870 0.956 5.214 4.31% 

Total 80.65 2.56 Wt. Avg. 0.834 (2)   
1. FW: Freeway 

2. [Weighted Avg. Crash rate = (∑segment i Predicted Crash rate x segment i length)/ (∑ segment i 

length). 

Notes: 

• Normal Distribution Range for Crash Rates = Mean +/- 1 standard deviation.  

• Standard Deviation = SQRT [(1/No. of Segments) x ∑ (xi – Avg.)2] 

 

As shown in Table 4-1, the length of the freeway segments on SR 836 and I-395, is about 2.56 

miles combined with a total number of predicted crashes of 80.65 crashes per year, and a 

weighted crash rate average of about 0.834 crashes/M Veh. Miles per year). Taking into 

consideration the empirical rule (Normally Distributed Samples), it is noted that 68% of the crash 

rates fall within 1 standard deviation (0.133) from the mean (0.834). Therefore, segments with 

predicted crash rates higher than 0.967 fall within the top 16% of the crash rates and are 

considered significantly higher than the predicted average crash rate in the SR 836 / I-395 

section. As a result, Segment 03 and Segment 04 are the segments that are considered higher 

than the predicted average in this section. 
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Table 4-2: Summary of I-95 Expected No. of Crashes on Freeway Segments 

Segment No. (1) 
Predicted 

N Crashes 

Length

(Mile) 
ADT 

Predicted 

Crash Rate 

Average Vehicle 

Exposure (M) 

% of 

Network 

FW Segment 13 15.356 0.27 164,545 0.947 16.216 17.01% 

FW Segment 14 5.421 0.12 130,800 0.946 5.729 7.56% 

FW Segment 15 2.127 0.07 101,800 0.818 2.601 4.41% 

FW Segment 16 9.558 0.19 130,130 1.059 9.025 11.97% 

FW Segment 17 11.006 0.19 146,500 1.083 10.160 11.97% 

FW Segment 18 3.101 0.057 146,500 1.017 3.048 3.59% 

FW Segment 19 22.225 0.27 231,170 0.976 22.782 17.01% 

FW Segment 20 22.541 0.27 255325 0.896 25.162 18.79% 

Total 91.335 1.44 Wt. Avg.  0.972(2)   
1. FW: Freeway 

2. [Weighted Avg. Crash rate = (∑segment i Predicted Crash rate x segment i length)/ (∑ segment i 

length). 

Notes: 

• Normal Distribution Range for Crash Rates = Mean +/- 1 standard deviation.  

• Standard Deviation = SQRT [(1/No. of Segments) x ∑ (xi – Avg.)2] 

 

As shown in Table 4-2, the length of the freeway segments on I-95, is about 1.59 miles with a total 

number of predicted crashes of 91.34 crashes, and a weighted crash rate average of all 

segments of about 0.972 crashes/ M Veh. Mile per year. Taking into consideration the empirical 

rule (Normally Distributed Samples), it is noted that 68% of the crash rates fall within 1 standard 

deviation (0.081) from the mean (0.972). Therefore, segments with crash rates higher than 1.053 

fall within the top 16% of the crash rates and are considered significantly higher than the 

average crash rate in the I-95 section. As a result, Segment 16 and Segment 17 are the segments 

that are considered higher than the predicted average in this section. 

 

4.2 Review of C-D Road and Ramp Segments 

Following the same numbering system used in the exhibits in Section 3.4, the summary of the 

expected number of crashes and the Predicted Crash rates [Crashes per Million Vehicle Miles 

per year] on the C-D Road and Ramp Segments are shown in Table 4-3 and Table 4-4.  
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Table 4-3: Summary of SR 836 / I-395 Expected No. of Crashes on C-D Road/Ramp Segments 

Segment 

Number (1) 

Predicted 

N Crashes 

Length 

(Mile) 
ADT 

Predicted 

Crash Rate 

Average Vehicle 

Exposure (M) 

% of 

Network 

CR Segment 01 3.017 0.28 15,200 1.942 1.553 3.63% 

CR Segment 02 0.927 0.15 16,100 1.052 0.881 1.95% 

CR Segment 03 3.882 0.23 31,560 1.465 2.649 2.98% 

CR Segment 04 0.358 0.23 4,805 0.888 0.403 2.98% 

CR Segment 05 0.829 0.09 22,200 1.137 0.729 1.17% 

CR Segment 06 2.778 0.21 26,880 1.348 2.060 2.72% 

CR Segment 07 1.678 0.15 26,750 1.146 1.465 1.95% 

CR Segment 08 0.829 0.25 11,950 0.760 1.090 3.24% 

CR Segment 09 1.514 0.32 14,805 0.876 1.729 4.15% 

CR Segment 10 3.240 0.4 25,585 0.867 3.735 5.19% 

CR Segment 11 7.426 0.44 28,960 1.597 4.651 5.71% 

CR Segment 12 0.589 0.11 12,340 1.189 0.495 1.43% 

CR Segment 13 1.440 0.08 30,260 1.629 0.884 1.04% 

CR Segment 14 0.435 0.15 9,870 0.804 0.540 1.95% 

CR Segment 15 3.812 0.378 20,400 1.354 2.815 4.90% 

CR Segment 16 1.457 0.28 17,800 0.801 1.819 3.63% 

CR Segment 17 0.217 0.15 2,600 1.526 0.142 1.95% 

CR Segment 18 0.183 0.1 2,600 1.933 0.095 1.30% 

CR Segment 19 0.159 0.04 9,870 1.104 0.144 0.52% 

CR Segment 20 5.961 0.27 25,455 2.376 2.509 3.50% 

CR Segment 21 0.850 0.19 11,040 1.110 0.766 2.46% 

CR Segment 22 4.897 0.25 36,365 1.476 3.318 3.24% 

CR Segment 23 0.173 0.09 9,610 0.549 0.316 1.17% 

CR Segment 24 0.257 0.09 14,285 0.548 0.469 1.17% 

CR Segment 25 0.414 0.04 23,900 1.188 0.349 0.52% 

CR Segment 26 0.920 0.09 23,900 1.171 0.785 1.17% 

CR Segment 27 6.331 0.42 26,755 1.544 4.102 5.45% 

CR Segment 28 0.770 0.13 10,780 1.506 0.512 1.69% 

CR Segment 29 0.239 0.06 13,900 0.784 0.304 0.78% 

CR Segment 30 0.614 0.13 13,900 0.930 0.660 1.69% 

CR Segment 31 4.662 0.27 29,220 1.619 2.880 3.50% 

CR Segment 32 1.315 0.19 19,610 0.967 1.360 2.46% 

CR Segment 33 2.127 0.19 19,610 1.564 1.360 2.46% 

CR Segment 34 0.665 0.13 14,285 0.981 0.678 1.69% 

CR Segment 35 0.656 0.08 14,285 1.572 0.417 1.04% 

CR Segment 36 10.858 0.34 43,640 2.005 5.416 4.41% 

CR Segment 37 1.756 0.18 14,415 1.854 0.947 2.34% 

CR Segment 38 0.921 0.19 14,415 0.922 1.000 2.46% 

CR Segment 39 6.280 0.34 29,220 1.732 3.626 4.41% 

CR Segment 40 0.373 0.04 29,220 0.875 0.427 0.52% 

Total 85.81 7.75 Wt. Avg. 1.339 (2)   
(1) CR: C-D Road and Ramp 

(2) [Weighted Avg. Crash rate = (∑segment i Predicted Crash rate x segment i length)/ (∑ segment i 

length).  
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As shown in Table 4-3, the combined length of the C-D Road/Ramp segments on SR 836 and  

I-395, is about 7.75 miles with a total number of predicted crashes of 85.8 crashes per year, and 

the weighted crash rate average of all segments of about 1.339 crashes/Million Veh. Miles per 

year). Taking into consideration the empirical rule (Normally Distributed Samples), it is noted that 

68% of the crash rates fall within 1 standard deviation (0.424) from the mean (1.339). Therefore, 

segments with crash rates higher than 1.763 fall within the top 16% of the crash rates and are 

considered significantly higher than the average crash rate in the SR 836/I-395 section. As a 

result, C-D Segments 01, 20, 36, and Segment 37 are considered higher than average in this 

section. 
 

Table 4-4: Summary of I-95 Expected No. of Crashes on C-D Road/Ramp Segments 

Segment 

Number (1) 

Predicted 

N Crashes 

Length 

(Mile) 
ADT 

Predicted 

Crash Rate 

Average Vehicle 

Exposure (M) 

% of 

Network 

CR Segment 41 0.489 0.075 21,300 0.838 0.583 9.72% 

CR Segment 42 1.440 0.057 33,766 2.049 0.703 7.38% 

CR Segment 43 0.522 0.21 9,090 0.749 0.697 27.20% 

CR Segment 44 4.977 0.34 24,155 1.660 2.998 44.04% 

CR Segment 45 7.607 0.09 54,415 4.256 1.788 11.66% 

Total 15.04 0.77 Wt. Avg. 1.664 (2)   
(1) CR: C-D Road and Ramp 

(2) [Weighted Avg. Crash rate = (∑segment i Predicted Crash rate x segment i length)/ (∑ segment i 

length). 

 

As shown in Table 4-4, the combined length of the C-D Road/Ramp segments on I-95, is about 

0.77 miles, the total number of predicted crashes is 15 crashes per year, and the weighted crash 

rate average of all segments is about 1.664 crashes/M Veh. Miles per year. Taking into 

consideration the empirical rule (Normally Distributed Samples), it is noted that 68% of the crash 

rates fall within 1 standard deviation (0.095) from the mean (1.664). Therefore, segments with 

crash rates higher than 1.759 fall within the top 16% of the crash rates and are considered 

significantly higher than the average crash rate in the I-95 section. As a result, C-D Segment 42, 

and Segment 45 are considered higher than average in this section. 

 

4.3 Overall Network Summary 

The overall network has a combined freeway length of 3.99 miles (See Table 4-1 and Table 4-2) 

with a weighted average crash rate of 0.883 Crashes /M Veh. Miles per year. The total length of 

C-D roads and Ramp segments is 8.52 miles with an average crash rate of 1.368 Crashes /M 

Veh. Miles per year.  The total predicted number of crashes is 172 (freeway crashes) + 101 (C-D 

road/Ramp Crashes) = 273 crashes per year.  

 

4.4 Assessment of Segments with Highest Crash Rates 

The segments with higher predicted crash rates from the average predicted crash rates of each 

section were identified to assess the critical areas and aspects that are expected to increase 

the predicted number of crashes within the overall network.  

 

The freeway segments with the highest crash rates on the SR 836 / I-395 section were: Segment 

03, and Segment 04 shown in Exhibit 3-4. Segment 04 has the highest crash rate of 1.103 Crashes 

/M Veh. Miles per year.  
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The contributing factors for both segments would be similar because they are adjacent 

segments, but the reason Segment 4 has a higher crash rate is likely due to the shorter segment 

length compared to Segment 3, and the limited spacing between the east bound exit-ramps, 

and the high exit-ramp traffic volumes on both ramps as well.  

 

Moreover, Segment 3 also includes a weaving segment with a high entrance-ramp traffic 

volume from I-95 southbound to west bound. Both segments are located on a 950’ curve, which 

also contributes to the predicted increase in the number of crashes in the segment. The detailed 

breakdown of the type of predicted crashes on the segment is included in Appendix C.  

 

The freeway segments with the highest crash rates on the I-95 section were: Segment 17, and 

Segment 16 shown in Exhibit 3-6. Segment 17 and Segment 16 have predicted crash rates of 

1.083 and 1.059 Crashes /M Veh. Miles per year, respectively. Similar to the segments on SR 836 

/ I-395, the contributing factors for these I-95 segments result from their close proximity to each 

and is reflected in their very close crash rates. It is expected that the main contributing factor 

would be the high lane change maneuvers in both northbound and southbound directions, 

from traffic leaving I-95 southbound and heading eastbound to I-395, and northbound traffic 

entering the from the side streets. As a result, the single-vehicle crashes were only about 25% of 

the total crashes in both segments. The detailed breakdown of the type of predicted crashes 

on the segment is shown in Appendix C.  

 

The C-D Road/Ramp segments with the highest crash rates on the SR 836 / I-395 section were: 

Segment 1, Segment 20, Segment 36 and Segment 37 shown in Exhibit 3-7, Exhibit 3-9 and Exhibit 

3-10, respectively. Segment 1, 20, 36, and 37 had crash rates of 1.942, 2.376, 2.005 and 1.854 

Crash/M Veh. Miles per year, respectively. The likely contributing factor for Segment 01 is the 

horizontal curve on the segment. The expected contributing factors for Segment 20 would be 

the high southbound traffic volume heading eastbound to I-395 resulting in a higher multiple-

vehicle crash frequency on the segment. The presence of a tight horizontal curve (R=450’) in 

the segment increases the frequency of both single and multiple-vehicle crashes. In addition, 

the likely contributing factors for Segments 36 and 37, is the presence of both the weaving 

section and the ramp speed-change lane for the west bound connector Segment (31) traffic 

to the EN connector Segment (39). As a result, most of the crashes on the segment are multiple-

vehicle crashes. The detailed breakdown of the type of predicted crashes on the segment is 

included in Appendix C.  

 

The C-D Road/Ramp segments with the highest crash rates on the I-95 section were: Segment 

45, and Segment 42 shown in Exhibit 3-6 and Exhibit 3-11, respectively. Segment 45 and 

Segment 42 had a crash rates of 4.256 and 2.050 Crashes/M Veh. Miles per year, respectively. 

The expected contributing factors for both Segment 45 and Segment 42 would be the high 

weaving traffic volume in very short segments (500 and 300 feet, respectively) resulting in a 

higher multiple-vehicle crash frequency on the segments. As a result, most of the crashes on the 

segments are multiple-vehicle crashes. The detailed breakdown of the type of predicted 

crashes on the segment is included in Appendix C.  
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5   CONCLUSIONS 
 

The objective of this safety analysis was to establish the predicted baseline crash potential 

considering the design improvements that comprise the RFP concept.  This analysis will allow the 

Department and the Design-Build Team to assess whether the predicted crash potential 

associated with the ATC concept is better than or equal to that of the RFP concept.   

 

Based on the procedures outlined in Chapters 18 and 19 of the Highway Safety Manual as well 

as from the output of the ISATe safety analysis tool, the total future predicted crashes within the 

study area is estimated at 273 crashes per year. In addition, the network average crash rate for 

the Freeway segments (3.99 miles) was 0.883 Crash/M Veh. Miles per year. and for the C-D 

Roads and Ramp segments (8.52 miles) was 1.368 Crash/M Veh. Miles per year. 
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APPENDIX A – RFP CONCEPT PLANS 
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APPENDIX B – ISATe Input Values 

  



AADT FREEWAY SEGMENTS

Segment Number PHV* Year AADT**

Segment 01 10,812 2035 140780
Segment 02 9,460 2035 123175
Segment 03 10,403 2035 135460
Segment 04 6,221 2035 81000
Segment 05 4,493 2035 58500
Segment 06 5,864 2040 76360
Segment 07 6,383 2040 83116
Segment 08 3,790 2040 49350
Segment 09 6,034 2040 78570
Segment 10 8,089 2040 105324
Segment 11 9,797 2040 127570
Segment 12 9,974 2040 129870
Segment 13 12,637 2035 164545

Segment 14 10,045 2035 130800

Segment 15 7,818 2035 101800

Segment 16 9,994 2035 130130

Segment 17 11,251 2035 146500

Segment 18 11,251 2035 146500

Segment 19 17,754 2035 231170

Segment 20 19,609 2035 255325

K= 0.077

*Sum of Both Directions

**AADT = PHV / K Factor



CD ROAD SEGMENTS AADT

Segment Number PHV Year AADT

Segment 01 1,167 2035 15200
Segment 02 1,236 2035 16100
Segment 03 2,424 2035 31560
Segment 04 369 2035 4805
Segment 05 1,705 2035 22200
Segment 06 2,064 2035 26880
Segment 07 2,054 2035 26750
Segment 08 918 2035 11950
Segment 09 1,137 2035 14805
Segment 10 1,965 2035 25585
Segment 11 2,224 2035 28960
Segment 12 948 2035 12340
Segment 13 2,324 2035 30260
Segment 14 758 2035 9870
Segment 15 1,567 2035 20400
Segment 16 1,367 2035 17800
Segment 17 200 2035 2600
Segment 18 200 2035 2600
Segment 19 758 2035 9870
Segment 20 1,955 2040 25455
Segment 21 848 2040 11040
Segment 22 2,793 2040 36365
Segment 23 738 2040 9610
Segment 24 1,097 2040 14285
Segment 25 1,836 2040 23900
Segment 26 1,836 2040 23900
Segment 27 2,055 2040 26755
Segment 28 828 2040 10780
Segment 29 1,068 2040 13900
Segment 30 1,068 2040 13900
Segment 31 2,244 2040 29220
Segment 32 1,506 2040 19610
Segment 33 1,506 2040 19610
Segment 34 1,097 2040 14285
Segment 35 1,097 2040 14285
Segment 36 3,352 2040 43640
Segment 37 1,107 2040 14415
Segment 38 1,107 2040 14415
Segment 39 2,244 2040 29220
Segment 40 2,244 2040 29220
Segment 41 1,636 2035 21300
Segment 42 2,593 2035 33766
Segment 43 698 2035 9090
Segment 44 1,855 2035 24155
Segment 45 4,179 2035 54415

k= 0.0768



Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8

Basic Roadway Data

Number of through lanes (n): 8 7 7 6 6 6 7 6

Freeway segment description: Segment #1 Segment #2 Segment #3 Segment #4 Segment #5 Segment #6 Segment #7 Segment #8

Segment length (L), mi: 0.38 0.33 0.27 0.07 0.17 0.11 0.37 0.38

Alignment Data

Horizontal Curve Data

1 Horizontal curve in segment?: Both Dir. Both Dir. Both Dir. Both Dir. Both Dir. No Both Dir. Both Dir.

Curve radius (R1), ft: 2000 11500 1888 1888 1888 2497 3160

Length of curve (Lc1), mi: 0.07 0.19 0.18 0.18 0.18 0.25 0.27

Length of curve in segment (Lc1,seg), mi: 0.07 0.19 0.07 0.07 0.04 0.25 0.27

2 Horizontal curve in segment?: No No No No No No Both Dir.

Curve radius (R2), ft: 1760 4250

Length of curve (Lc2), mi: 0.16 0.19

Length of curve in segment (Lc2,seg), mi: 0.08 0.02

Cross Section Data

Lane width (Wl), ft: 12 12 12 12 12 12 12 12

Outside shoulder width (Ws), ft: 10 10 10 10 10 10 10 12

Inside shoulder width (Wis), ft: 10 10 10 10 10 10 10 10

Median width (Wm), ft: 20 20 20 20 20 90 50 80

Rumble strips on outside shoulders?: No No No No No No No No

Rumble strips on inside shoulders?: No No No No No No No No

Presence of barrier in median: Center Center Center Center Center Offset Offset Offset

1 Length of barrier (Lib,1), mi: 0.38 0.33 0.27 0.07 0.17 0.11 0.37 0.37
Distance from edge of traveled way to barrier face (Wof 10 10 10 10 10 10 10 10

Median barrier width (Wib), ft: 1 1 1 1 1 2 2 2

Nearest distance from edge of traveled way to barrier face (Wnear), ft: 10 10 10

Roadside Data

Clear zone width (Whc), ft: 30 30 30 30 30 30 30 30

Presence of barrier on roadside: Full Full Full Full Full Full Full Full
Distance from edge of traveled way to barrier face, increasing milepost 10 10 10 10 10 10 10 12
Distance from edge of traveled way to barrier face, decreasing milepos 10 10 10 10 10 10 10 12

Ramp Access Data

Travel in Increasing Milepost Direction

EntranRamp entrance in segment? (If yes, indicate type No No No No No No Lane Add No

Ramp Distance from begin milepost to upstream entrance ramp gore 999 999 999 999 999 999 0.37

Length of ramp entrance (Len,inc), mi:

Length of ramp entrance in segment (Len,seg,inc), mi:

Entrance side?:

Exit Ramp exit in segment? (If yes, indicate type.): No No Lane Drop S-C Lane No No Lane Drop No

Ramp Distance from end milepost to downstream exit ramp gore (Xe 999 0.3 0.3 999 0.36 999

Length of ramp exit (Lex,inc), mi: 0.04 0.02 0.09

Length of ramp exit in segment (Lex,seg,inc), mi: 0.02 0.02 0.09

Exit side?: Left Right Right

WeaveType B weave in segment?: No No No No No No No No

Travel in Decreasing Milepost Direction

EntranRamp entrance in segment? (If yes, indicate type Lane Add No Lane Add No No No S-C Lane No

Ramp Distance from end milepost to upstream entrance ramp gore ( 0.01 0.3 999 999 0.36 999

Length of ramp entrance (Len,dec), mi: 0.18 0.15 0.23

Length of ramp entrance in segment (Len,seg,dec), mi: 0.18 0.15 0.23

Entrance side?: Right Right Right
Exit Ramp exit in segment? (If yes, indicate type.): No No Lane Drop No No No No No

Ramp Distance from begin milepost to downstream exit ramp gore (X 999 999 0.3 0.36 999 999 999

Length of ramp exit (Lex,dec), mi: 0.15

Length of ramp exit in segment (Lex,seg,dec), mi: 0.11

Exit side?: Right

WeaveType B weave in segment?: No No No No No No No No

Traffic Data Year

Proportion of AADT during high-volume hours (Phv): 0.077 0.077 0.077 0.077 0.077 0.077 0.077 0.077

Freeway Segment Data 2035 140780 123175 135460 81000 58500 76360 83116 49350

Entrance Ramp Data for Travel in Increasin Year

Average daily traffic (AADTb,ent) by year, v 2035 0 0 0 11950 11950

Exit Ramp Data for Travel in Increasing Mil Year

Average daily traffic (AADTe,ext) by year, v 2035 0 25600 25600 22200 14285 14285

Entrance Ramp Data for Travel in Decreasin Year

Average daily traffic (AADTe,ent) by year, v 2035 17800 28960 28960 19610 19610

Exit Ramp Data for Travel in Decreasing Mi Year

Average daily traffic (AADTb,ext) by year, v 2035 0 0 12350 12350 12350
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Basic Roadway Data

Number of through lanes (n):

Freeway segment description:

Segment length (L), mi:

Alignment Data

Horizontal Curve Data

1 Horizontal curve in segment?:

Curve radius (R1), ft:

Length of curve (Lc1), mi:

Length of curve in segment (Lc1,seg), mi:

2 Horizontal curve in segment?:

Curve radius (R2), ft:

Length of curve (Lc2), mi:

Length of curve in segment (Lc2,seg), mi:

Cross Section Data

Lane width (Wl), ft:

Outside shoulder width (Ws), ft:

Inside shoulder width (Wis), ft:

Median width (Wm), ft:

Rumble strips on outside shoulders?:

Rumble strips on inside shoulders?:

Presence of barrier in median:

1 Length of barrier (Lib,1), mi:
Distance from edge of traveled way to barrier face (Wof

Median barrier width (Wib), ft:

Nearest distance from edge of traveled way to barrier fac

Roadside Data

Clear zone width (Whc), ft:

Presence of barrier on roadside:
Distance from edge of traveled way to barrier face, increasing milepost

Distance from edge of traveled way to barrier face, decreasing milepos

Ramp Access Data

Travel in Increasing Milepost Direction

EntranRamp entrance in segment? (If yes, indicate type

Ramp Distance from begin milepost to upstream entrance ramp gore

Length of ramp entrance (Len,inc), mi:

Length of ramp entrance in segment (Len,seg,inc), m

Entrance side?:

Exit Ramp exit in segment? (If yes, indicate type.):

Ramp Distance from end milepost to downstream exit ramp gore (Xe

Length of ramp exit (Lex,inc), mi:

Length of ramp exit in segment (Lex,seg,inc), mi:

Exit side?:

WeaveType B weave in segment?:

Travel in Decreasing Milepost Direction

EntranRamp entrance in segment? (If yes, indicate type

Ramp Distance from end milepost to upstream entrance ramp gore (

Length of ramp entrance (Len,dec), mi:

Length of ramp entrance in segment (Len,seg,dec), m

Entrance side?:
Exit Ramp exit in segment? (If yes, indicate type.):
Ramp Distance from begin milepost to downstream exit ramp gore (X

Length of ramp exit (Lex,dec), mi:

Length of ramp exit in segment (Lex,seg,dec), mi:

Exit side?:

WeaveType B weave in segment?:

Traffic Data Year

Proportion of AADT during high-volume hours (Phv):

Freeway Segment Data 2035

Entrance Ramp Data for Travel in Increasin Year

Average daily traffic (AADTb,ent) by year, v 2035

Exit Ramp Data for Travel in Increasing Mil Year

Average daily traffic (AADTe,ext) by year, v 2035

Entrance Ramp Data for Travel in Decreasin Year

Average daily traffic (AADTe,ent) by year, v 2035

Exit Ramp Data for Travel in Decreasing Mi Year

Average daily traffic (AADTb,ext) by year, v 2035

Segment 9 Segment 10 Segment 11 Segment 12

7 8 7 8
Segment #9 Segment #10 Segment #11 Segment #12

0.075 0.23 0.06 0.11

Both Dir. Both Dir. Both Dir. Both Dir.

4250 4000 2865 2520

0.19 0.19 0.09 0.09

0.038 0.13 0.038 0.06

No No No No

0

12 12 12 12

12 12 12 12

10 10 6 6

90 90 70 70

No No No No

No No No No

Offset Offset Offset Offset

0.038 0.27 0.06 0.06

10 10 6 6

2 2 2 2

10 10 10 6

30 30 30 30

Full Full Full Full

12 12 12 12

12 12 12 12

No S-C Lane S-C Lane No

999 999 0 0.06

0.13 0.15 0.15

0.13 0.06 0.06

Right Right Right

No No No No

999 999 999 999

0.04 0.04

0.02 0.02

Right Right

No No No No

No No No No

999 999 999 999

S-C Lane S-C Lane Lane Drop No

999 0.09 0

0.038 0.06

0.038 0.06

Right Right

No No No No

0.077 0.077 0.077 0.077

78570 105324 127570 129870

26750 10780 10780

29220 29220 13900 13900
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Segment 13 Segment 14 Segment 15 Segment 16 Segment 17 Segment 18 Segment 19 Segment 20

Basic Roadway Data

Number of through lanes (n): 8 7 7 6 6 7 10 10

Freeway segment description: Seg 13 Seg 14 Seg 15 Seg 16 Seg 17 Seg 18 Seg 19 Seg 20

Segment length (L), mi: 0.27 0.12 0.07 0.19 0.19 0.057 0.27 0.27

Alignment Data

Horizontal Curve Data

1 Horizontal curve in segment?: Both Dir. No No No No No No No
Curve radius (R1), ft: 2691
Length of curve (Lc1), mi: 0.23
Length of curve in segment (Lc1,seg), mi: 0.12

2 Horizontal curve in segment?: No
Curve radius (R2), ft: 1760
Length of curve (Lc2), mi: 0.16
Length of curve in segment (Lc2,seg), mi: 0.08

Cross Section Data

Lane width (Wl), ft: 12 12 12 12 12 12 12 12
Outside shoulder width (Ws), ft: 9 9 9 9 9 9 9 9
Inside shoulder width (Wis), ft: 5 5 5 5 5 5 5 5
Median width (Wm), ft: 50 80 80 80 80 80 20 20
Rumble strips on outside shoulders?: No No No No No No No No
Rumble strips on inside shoulders?: No No No No No No No No
Presence of barrier in median: Offset Offset Offset Offset Offset Offset Offset Offset

1 Length of barrier (Lib,1), mi: 0.27 0.12 0.07 0.19 0.19 0.057 0.27 0.27
Distance from edge of traveled way to barrier face (Wof 6 6 6 6 6 6 6 6

Median barrier width (Wib), ft: 2 2 2 2 2 2 2 2
Nearest distance from edge of traveled way to barrier fa 5 5 5 5 5 5 5 5
Roadside Data

Clear zone width (Whc), ft: 30 30 30 30 30 30 30 30
Presence of barrier on roadside: Full Full Full Full Full Full Full Full
Distance from edge of traveled way to barrier face, increasing milepos 9 9 9 9 9 9 9 9
Distance from edge of traveled way to barrier face, decreasing milepos 9 9 9 9 9 9 9 9
Ramp Access Data

Travel in Increasing Milepost Direction

EntranRamp entrance in segment? (If yes, indicate type No No No S-C Lane No No Lane Add S-C Lane
Ramp Distance from begin milepost to upstream entrance ramp gore 999 999 999 999 999

Length of ramp entrance (Len,inc), mi: 0.04 0.18
Length of ramp entrance in segment (Len,seg,inc), mi: 0.04 0.18
Entrance side?: Right Right

Exit Ramp exit in segment? (If yes, indicate type.): No Lane Drop No S-C Lane No No No No

Ramp Distance from end milepost to downstream exit ramp gore (Xe 0.12 0.19 999 999 999 999
Length of ramp exit (Lex,inc), mi: 0.04
Length of ramp exit in segment (Lex,seg,inc), mi: 0.04
Exit side?: Right

WeaveType B weave in segment?: No No No No No No No No
Travel in Decreasing Milepost Direction

EntranRamp entrance in segment? (If yes, indicate type S-C Lane No No No No No No No
Ramp Distance from end milepost to upstream entrance ramp gore (Xe,ent), mi: 999 999 999 999 999 999 999

Length of ramp entrance (Len,dec), mi: 0.23
Length of ramp entrance in segment (Len,seg,dec), m 0.23
Entrance side?: Right

Exit Ramp exit in segment? (If yes, indicate type.): No No No S-C Lane S-C Lane Lane Drop No No
Ramp Distance from begin milepost to downstream exit ramp gore (X 999 999 999 0.057 0.327

Length of ramp exit (Lex,dec), mi: 0.04 0.04
Length of ramp exit in segment (Lex,seg,dec), mi: 0.04 0.04
Exit side?: Right Left

WeaveType B weave in segment?: No No No No No No No No
Traffic Data Year
Proportion of AADT during high-volume hours (Phv): 0.077 0.077 0.077 0.077 0.077 0.077 0.077 0.077

Freeway Segment Data 2035 164545 130800 101800 130130 146500 146500 231170 255325
Entrance Ramp Data for Travel in Increasin Year
Average daily traffic (AADTb,ent) by year, v 2035 12860 54415 24155
Exit Ramp Data for Travel in Increasing Mil Year
Average daily traffic (AADTe,ext) by year, v 2035 28960 28960 28960 9090
Entrance Ramp Data for Travel in Decreasi Year
Average daily traffic (AADTe,ent) by year, v 2035 33766
Exit Ramp Data for Travel in Decreasing Mi Year
Average daily traffic (AADTb,ext) by year, v 2035 15450 25455 30260 30260 30260

Input Worksheet for I-95 Freeway Segments
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Input Worksheet for SR-836/I-395 Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8 Segment 9 Segment 10 Segment 11 Segment 12 Segment 13 Segment 14 Segment 15 Segment 16

Basic Roadway Data

Number of through lanes (n): 1 1 2 1 1 2 1 1 1 1 1 2 2 1 2 1

Ramp segment description: R1 12SB ON R2 12NB ON EB CD 1 CD 2 CD3-95 SB CD 4 - 95 SB CD 5 CD 6 CD 7 CD 8 NBON CD 9 R3 off12 CD 10 WB R4 off CD 11 CD 12

Segment length (L), mi: 0.28 0.15 0.23 0.23 0.09 0.21 0.15 0.25 0.32 0.4 0.44 0.11 0.08 0.15 0.378 0.28
Average traffic speed on the freeway (Vfrwy), mi/h: 50 50 60 50 60 60 60 60 60 60 60 60 60 60 60 60
Segment type (ramp or collector-distributor road): Entrance Entrance C-D Road C-D Road C-D Road C-D Road C-D Road C-D Road C-D Road C-D Road C-D Road Exit C-D Road Exit C-D Road C-D Road
Type of control at crossroad ramp terminal: None None Signal Signal
Alignment Data

Horizontal Curve Data 

1 Horizontal curve?: In Seg. In Seg. No In Seg. In Seg. In Seg. In Seg. No In Seg. In Seg. In Seg. No No In Seg. No In Seg.
Curve radius (R1), ft: 134 170 1050 1050 1050 1050 1000 450 1850 1650 7650
Length of curve (Lc1), mi: 0.09 0.03 0.35 0.35 0.35 0.35 0.3 0.16 0.03 0.075 0.19
Length of curve in segment (Lc1,seg), mi: 0.09 0.03 0.14 0.09 0.21 0.15 0.3 0.16 0.03 0.075 0.19
Ramp‐mile of beginning of curve in direction of travel (X 0 0 0.09 0 0 0 0 0.11 0 0 0

2 Horizontal curve?: No No No No No No No No In Seg. No No
Curve radius (R2), ft: 470
Length of curve (Lc2), mi: 0.26
Length of curve in segment (Lc2,seg), mi: 0.26
Ramp‐mile of beginning of curve in direction of travel (X2), mi: 0.1

Cross Section Data

Lane width (Wl), ft: 15 15 12 15 15 12 15 15 15 15 15 12 12 15 12 15
Right shoulder width (Wrs), ft: 6 6 10 6 6 6 6 6 6 6 6 10 10 6 10 6
Left shoulder width (Wls), ft: 6 6 6 6 6 6 6 6 10 6 4 6 6 6 6 6
Presence of lane add or lane drop by taper: No No No No No No Lane Add No No No No Lane Drop Lane Add Lane Add No Lane Add

Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.01 0.05 0.01 0.01 0.01

Roadside Data

Presence of barrier on right side of roadway: Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
1 Length of barrier (Lrb,1), mi: 0.28 0.23 0.23 0.09 0.09 0.15 0.25 0.32 0.25 0.44 0.11 0.08 0.075 0.378 0.28

Distance from edge of traveled way to barrier face (Woff, 10 10 6 6 8 6 6 6 10 6 10 10 10 10 6
Presence of barrier on left side of roadway: No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

1 Length of barrier (Llb,1), mi: 0.23 0.23 0.09 0.09 0.15 0.25 0.32 0.25 0.44 0.11 0.08 0.075 0.378 0.28
Distance from edge of traveled way to barrier face (Woff,l,1), ft: 6 6 6 6 6 6 10 6 4 6 6 6 6 6

Ramp Access Data

Ramp Ramp entrance in segment? (If yes, indicate type.): No No No No No Lane Add No No No No No No No No No No

Ramp Ramp exit in segment? (If yes, indicate type.): No No No No S-C Lane Lane Drop Lane Drop S-C Lane No No No No S-C Lane No Lane Drop No

Exit Length of exit s‐c lane in segment (Lex,seg), mi: 0.05 0.01 0.01
Weaving Weave section in collector‐distributor road segment?: Yes No No Yes No No No No No No Yes No
Section Length of weaving section (Lwev), mi: 0.23 0.21 0.1

Length of weaving section in segment (Lwev,seg), mi: 0.23 0.21 0.1

Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, v 2035 15200 16100 31560 4805 22200 26880 26750 11950 14805 25585 28960 12340 30260 9870 20400 17800
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Input Worksheet for SR-836/I-395 Ramp Segments

Basic Roadway Data

Number of through lanes (n):
Ramp segment description:

Segment length (L), mi:
Average traffic speed on the freeway (Vfrwy), mi/h:
Segment type (ramp or collector-distributor road):
Type of control at crossroad ramp terminal:
Alignment Data

Horizontal Curve Data 

1 Horizontal curve?:

Curve radius (R1), ft:
Length of curve (Lc1), mi:
Length of curve in segment (Lc1,seg), mi:
Ramp‐mile of beginning of curve in direction of travel (X

2 Horizontal curve?:

Curve radius (R2), ft:
Length of curve (Lc2), mi:
Length of curve in segment (Lc2,seg), mi:
Ramp‐mile of beginning of curve in direction of travel (X

Cross Section Data

Lane width (Wl), ft:
Right shoulder width (Wrs), ft:
Left shoulder width (Wls), ft:
Presence of lane add or lane drop by taper:

Length of taper in segment (Ladd,seg or Ldrop,seg), mi:

Roadside Data

Presence of barrier on right side of roadway:
1 Length of barrier (Lrb,1), mi:

Distance from edge of traveled way to barrier face (Woff,

Presence of barrier on left side of roadway:
1 Length of barrier (Llb,1), mi:

Distance from edge of traveled way to barrier face (Woff,l

Ramp Access Data

Ramp Ramp entrance in segment? (If yes, indicate type.):

Ramp Ramp exit in segment? (If yes, indicate type.):

Exit Length of exit s‐c lane in segment (Lex,seg), mi:
Weaving Weave section in collector‐distributor road segment?:

Section Length of weaving section (Lwev), mi:
Length of weaving section in segment (Lwev,seg), mi:

Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, v 2035

Segment 17 Segment 18 Segment 19 Segment 20 Segment 21 Segment 22 Segment 23 Segment 24 Segment 25 Segment 26 Segment 27 Segment 28 Segment 29 Segment 30 Segment 31 Segment 32

1 2 2 2 1 2 1 1 2 2 2 2 1 2 2 1

R5 R6 R7 CD 20 CD 21 CD 22 CD 23 CD 24/ B R 25 R26 CD27 R 28 R 29 R 30 CD 31 R 32
0.15 0.1 0.04 0.27 0.19 0.25 0.09 0.09 0.04 0.09 0.42 0.13 0.06 0.13 0.27 0.19
60 60 60 60 60 60 60 55 50 50 60 60 60 60 60 60
Exit Exit Exit C-D Road C-D Road C-D Road C-D Road C-D Road Exit Exit C-D Road Entrance Exit Exit C-D Road Entrance

Signal Signal Signal Signal Signal None Signal Signal Yield

In Seg. No No In Seg. In Seg. No No No In Seg. In Seg. In Seg. No No No In Seg. In Seg.
3820 3820 465 450 6000 6000 2700 3320 1360
0.17 0.17 0.15 0.19 0.13 0.13 0.3 0.35 0.32
0.15 0.15 0.19 0.04 0.09 0.3 0.27 0.19

0 0 0 0 0 0 0 0
No No No No No No No No

15 12 12 12 15 12 15 15 12 12 12 12 15 12 12 15
6 6 10 10 12 12 10 6 6 6 10 6 7 6 10 6
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

Lane Add No Lane Add No No No No No No Lane Add No No No Lane Add No No
0.04 0.01 0.04 0.01 0.02 0.04

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
0.15 0.1 0.04 0.27 0.19 0.25 0.09 0.09 0.04 0.09 0.42 0.13 0.06 0.13 0.27 0.19

6 6 6 10 18 12 12 12 6 6 10 6 7 7 10 6
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
0.15 0.1 0.04 0.27 0.19 0.25 0.09 0.05 0.04 0.09 0.42 0.13 0.06 0.13 0.27 0.19

6 6 6 6 8 6 6 6 6 6 6 6 8 12 6 6

No No No No No Lane Add No No No No No Lane Add No No No No

No No No No No Lane Drop No No No S-C Lane No No No No No No

0.02
No No Yes No No No No

0.25
0.25

2600 2600 9870 25455 11040 36365 9610 14285 23900 23900 26755 10780 13900 13900 29220 19610
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Input Worksheet for SR-836/I-395 Ramp Segments

Basic Roadway Data

Number of through lanes (n):
Ramp segment description:

Segment length (L), mi:
Average traffic speed on the freeway (Vfrwy), mi/h:
Segment type (ramp or collector-distributor road):
Type of control at crossroad ramp terminal:
Alignment Data

Horizontal Curve Data 

1 Horizontal curve?:

Curve radius (R1), ft:
Length of curve (Lc1), mi:
Length of curve in segment (Lc1,seg), mi:
Ramp‐mile of beginning of curve in direction of travel (X

2 Horizontal curve?:

Curve radius (R2), ft:
Length of curve (Lc2), mi:
Length of curve in segment (Lc2,seg), mi:
Ramp‐mile of beginning of curve in direction of travel (X

Cross Section Data

Lane width (Wl), ft:
Right shoulder width (Wrs), ft:
Left shoulder width (Wls), ft:
Presence of lane add or lane drop by taper:

Length of taper in segment (Ladd,seg or Ldrop,seg), mi:

Roadside Data

Presence of barrier on right side of roadway:
1 Length of barrier (Lrb,1), mi:

Distance from edge of traveled way to barrier face (Woff,

Presence of barrier on left side of roadway:
1 Length of barrier (Llb,1), mi:

Distance from edge of traveled way to barrier face (Woff,l

Ramp Access Data

Ramp Ramp entrance in segment? (If yes, indicate type.):

Ramp Ramp exit in segment? (If yes, indicate type.):

Exit Length of exit s‐c lane in segment (Lex,seg), mi:
Weaving Weave section in collector‐distributor road segment?:

Section Length of weaving section (Lwev), mi:
Length of weaving section in segment (Lwev,seg), mi:

Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, v 2035

Segment 33 Segment 34 Segment 35 Segment 36 Segment 37 Segment 38 Segment 39 Segment 40

2 1 2 2 2 1 2 1

R 33 R 34 R 35 CD 36 CD 37 CD  38 CD 39 CD 40
0.19 0.13 0.08 0.34 0.18 0.19 0.34 0.04
60 60 60 60 60 60 60 60

Entrance Entrance Entrance C-D Road C-D Road C-D Road C-D Road C-D Road
Yield Signal Signal

In Seg. In Seg. No No In Seg. In Seg. In Seg. No
1360 1570 770 770 720
0.32 0.15 0.38 0.38 0.13
0.19 0.13 0.28 0.13 0.13

0 0 0 0 0.13
No No No No No

12 15 12 12 12 15 12 15
6 6 6 10 6 6 10 10
6 6 6 6 10 10 6 6

Lane Drop No Lane Drop No Lane Drop No No Lane Drop
0.06 0.05 0.06 0.06 0.02 0.02

Yes Yes Yes Yes Yes Yes Yes Yes
0.19 0.13 0.08 0.34 0.18 0.19 0.34 0.04

6 6 6 10 6 6 10 10
Yes Yes Yes Yes Yes Yes Yes Yes
0.19 0.13 0.08 0.34 0.18 0.19 0.34 0.04

6 6 6 6 10 10 6 6

No No No Lane Add No No No No

No No No S-C Lane No No No No

0.04
Yes No No No No
0.3
0.3

19610 14285 14285 43640 14415 14415 29220 29220
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Segment 41 Segment 42 Segment 43 Segment 44 Segment 45

Basic Roadway Data

Number of through lanes (n): 1 2 1 2 2

Ramp segment description: Seg 41 Seg 42 Seg 43 Seg 44 Seg 45

Segment length (L), mi: 0.075 0.057 0.21 0.34 0.09
Average traffic speed on the freeway (Vfrwy), mi/h: 60 60 60 60 60
Segment type (ramp or collector-distributor road): C-D Road C-D Road C-D Road C-D Road C-D Road
Type of control at crossroad ramp terminal:
Alignment Data

Horizontal Curve Data 

1 Horizontal curve?: No No No No No
Curve radius (R1), ft:
Length of curve (Lc1), mi:
Length of curve in segment (Lc1,seg), mi:
Ramp‐mile of beginning of curve in direction of travel (X1), mi:

Cross Section Data

Lane width (Wl), ft: 15 12 15 12 12
Right shoulder width (Wrs), ft: 6 6 6 6 6
Left shoulder width (Wls), ft: 6 6 6 6 6
Presence of lane add or lane drop by taper: No No No No No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.02 0.02
Roadside Data

Presence of barrier on right side of roadway: Yes Yes Yes Yes Yes
1 Length of barrier (Lrb,1), mi: 0.075 0.057 0.21 0.34 0.09

Distance from edge of traveled way to barrie 6 6 6 6 6
Presence of barrier on left side of roadway: Yes Yes Yes Yes Yes

1 Length of barrier (Llb,1), mi: 0.075 0.057 0.21 0.34 0.09
Distance from edge of traveled way to barrie 6 6 6 6 6

Ramp Access Data

Ramp Ramp entrance in segment? (If yes, indicate  No No No No S-C Lane

Entrance Length of entrance s‐c lane in segment (Len,seg), mi: 0.02 0.01
Ramp Ramp exit in segment? (If yes, indicate type. No No No No No

Exit Length of exit s‐c lane in segment (Lex,seg), mi:
Weaving Weave section in collector‐distributor road s No No No No No
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, 2035 21300 33766 9090 24155 54415

Input Worksheet for I-95 Ramp Segments
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Summary of SR836/I‐395 Crashes

    MV = multiple-vehicle model ENR = ramp entrance model Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8 Segment 9 Segment 10 Segment 11 Segment 12

    SV = single-vehicle model EXR = ramp exit model

Predicted Average Crash Frequency

Fatal-and-Injury Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 3.077 2.097 2.450 0.276 0.376 0.350 1.103 0.655 0.141 0.282 0.283 0.924
Freeway Segment Single-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 1.937 1.358 1.370 0.299 0.477 0.318 1.012 0.822 0.108 0.176 0.126 0.494
Ramp Entrance Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 0.000 0.000 0.000 0.000 0.000 0.000 0.875 0.000 0.000 0.646 0.355 0.000
Ramp Exit Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,sc,EX,at,fi), crashes/yr: 0.000 0.000 0.000 0.106 0.000 0.000 0.000 0.000 0.224 0.798 0.000 0.000
Property-Damage-Only Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 7.589 5.153 6.412 0.676 0.733 0.741 2.369 1.189 0.289 0.605 0.724 2.222
Freeway Segment Single-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 5.058 3.672 3.721 0.737 1.131 0.814 2.437 1.948 0.264 0.462 0.357 1.343
Ramp Entrance Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 0.000 0.000 0.000 0.000 0.000 0.000 1.665 0.000 0.000 1.138 0.751 0.000
Ramp Exit Crash Analysis Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
Predicted average crash frequency (Np,sc,EX,at,fi), crashes/yr: 0.000 0.000 0.000 0.189 0.000 0.000 0.000 0.000 0.554 2.196 0.000 0.000
Crash Severity Distribution

 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.078 0.057 0.060 0.012 0.013 0.010 0.050 0.025 0.008 0.032 0.013 0.023
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.209 0.155 0.162 0.033 0.036 0.027 0.137 0.069 0.023 0.085 0.035 0.063
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 1.489 1.058 1.142 0.215 0.255 0.195 0.923 0.459 0.149 0.582 0.235 0.433
Possible injury crash freq. (N*e,w,x,at,C), crashes: 3.237 2.185 2.457 0.420 0.550 0.435 1.880 0.925 0.293 1.204 0.481 0.898
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 5.014 3.455 3.821 0.681 0.854 0.668 2.990 1.478 0.472 1.903 0.764 1.418
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 12.647 8.825 10.133 1.601 1.864 1.555 6.471 3.137 1.107 4.400 1.831 3.565
  Total crash frequency (N*e,w,x,at,as), crashes: 17.661 12.280 13.954 2.282 2.718 2.222 9.461 4.614 1.580 6.303 2.595 4.982
Traffic Data

Freeway Segment Data Year 2035 2035 2035 2035 2035 2040 2040 2040 2040 2040 2040 2040
140780 123175 135460 81000 58500 76360 83116 49350 78570 105324 127570 129870

Entrance Ramp Data for Travel in Increasing Milepost Dir.

0 0 0 0 0 0 11950 11950 0 26750 10780 10780
Exit Ramp Data for Travel in Increasing Milepost Direction

0 25600 25600 22200 0 14285 14285 0 0 0 0 0
Entrance Ramp Data for Travel in Decreasing Milepost Dir.

17800 28960 28960 0 0 19610 19610 0 0 0 0 0
Exit Ramp Data for Travel in Decreasing Milepost Direction

0 0 12350 12350 12350 0 0 0 29220 29220 13900 13900
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Output Worksheet for Freeway Segments

Average daily traffic (AADTb,ent) by year, veh/d:

Average daily traffic (AADTe,ext) by year, veh/d:

Average daily traffic (AADTe,ent) by year, veh/d:

Average daily traffic (AADTb,ext) by year, veh/d:

Average daily traffic (AADTfs) by year, veh/d:
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Summary of I‐95 Freeway Crashes

Output Worksheet for Freeway Segments
    MV = multiple-vehicle model ENR = ramp entrance model Segment 13 Segment 14 Segment 15 Segment 16 Segment 17 Segment 18 Segment 19 Segment 20

    SV = single-vehicle model EXR = ramp exit model

Predicted Average Crash Frequency

Fatal-and-Injury Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency(Np,fs,n,mv,fi), crashes/yr: 2035 1.734 0.976 0.359 1.275 1.639 0.568 3.973 3.030
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency(Np,fs,n,mv,fi), crashes/yr: 2035 1.038 0.578 0.287 0.602 0.851 0.296 2.087 1.484
Ramp Entrance Crash Analysis Year
Predicted average crash frequency(Np,fs,n,mv,fi), crashes/yr: 2035 1.965 0.000 0.000 0.518 0.000 0.000 0.000 1.865
Ramp Exit Crash Analysis Year
Predicted average crash frequency(Np,sc,EX,at,fi), crashes/yr: 2035 0.000 0.000 0.000 0.446 0.449 0.000 0.000 0.000
Property-Damage-Only Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency(Np,fs,n,mv,fi), crashes/yr: 2035 4.534 2.403 0.795 3.305 4.538 1.470 11.049 8.829
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency(Np,fs,n,mv,fi), crashes/yr: 2035 2.652 1.463 0.685 1.609 2.334 0.768 5.116 3.721
Ramp Entrance Crash Analysis Year
Predicted average crash frequency(Np,fs,n,mv,fi), crashes/yr: 2035 3.433 0.000 0.000 0.865 0.000 0.000 0.000 3.612
Ramp Exit Crash Analysis Year
Predicted average crash frequency(Np,sc,EX,at,fi), crashes/yr: 2035 0.000 0.000 0.000 0.939 1.195 0.000 0.000 0.000
Crash Severity Distribution

 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.077 0.024 0.010 0.043 0.045 0.013 0.092 0.097
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.208 0.063 0.026 0.114 0.118 0.035 0.244 0.257
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 1.436 0.455 0.189 0.832 0.860 0.253 1.774 1.867
Possible injury crash freq. (N*e,w,x,at,C), crashes: 3.016 1.013 0.421 1.852 1.916 0.563 3.950 4.158
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 4.737 1.554 0.646 2.842 2.939 0.863 6.060 6.379
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 10.619 3.867 1.481 6.717 8.067 2.238 16.165 16.162
  Total crash frequency (N*e,w,x,at,as), crashes: 15.356 5.421 2.127 9.558 11.006 3.101 22.225 22.541
Traffic Data

Freeway Segment Data Year
2035 164545 130800 101800 130130 146500 146500 231170 255325

Entrance Ramp Data for Travel in Increasing Milepost Dir. Year
2035 0 0 0 12860 0 0 54415 24155

Exit Ramp Data for Travel in Increasing Milepost Direction Year
2035 28960 28960 28960 9090 0 0 0 0

Entrance Ramp Data for Travel in Decreasing Milepost Dir. Year
2035 33766 0 0 0 0 0 0 0

Exit Ramp Data for Travel in Decreasing Milepost Direction Year
2035 0 0 0 15450 25455 30260 30260 30260
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Average daily traffic (AADTe,ext) by year, veh/d:
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Summary of SR836/I‐395 Ramp and C‐D Road Crashes

    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8 Segment 9 Segment 10 Segment 11 Segment 12 Segment 13 Segment 14 Segment 15 Segment 16

    SV = single-vehicle model

Predicted Average Crash Frequency

Fatal-and-Injury Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 0.188 0.075 1.250 0.066 0.253 0.773 0.525 0.179 0.293 0.949 2.475 0.019 0.504 0.008 0.900 0.365
Freeway Segment Single-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 1.003 0.296 0.187 0.084 0.123 0.202 0.232 0.144 0.267 0.477 1.139 0.216 0.078 0.186 0.269 0.214
Property-Damage-Only Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 0.313 0.133 2.105 0.106 0.302 1.424 0.636 0.344 0.584 1.208 2.440 0.070 0.736 0.025 2.191 0.637
Freeway Segment Single-Vehicle Crash Analysis Year 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 1.514 0.423 0.339 0.103 0.151 0.379 0.285 0.162 0.370 0.606 1.372 0.284 0.121 0.215 0.452 0.241
Crash Severity Distribution

 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.022 0.008 0.021 0.002 0.006 0.017 0.012 0.005 0.009 0.026 0.058 0.005 0.009 0.005 0.017 0.009
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.067 0.024 0.064 0.007 0.018 0.052 0.037 0.016 0.027 0.078 0.175 0.015 0.026 0.016 0.052 0.028
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes 0.438 0.153 0.347 0.049 0.122 0.277 0.246 0.105 0.182 0.509 1.174 0.055 0.140 0.069 0.282 0.188
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.663 0.187 1.006 0.091 0.230 0.628 0.462 0.197 0.342 0.814 2.207 0.159 0.408 0.104 0.818 0.354
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes 1.191 0.371 1.437 0.150 0.377 0.975 0.757 0.323 0.560 1.426 3.614 0.235 0.583 0.194 1.169 0.579
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 1.827 0.556 2.444 0.208 0.452 1.803 0.921 0.506 0.954 1.814 3.812 0.355 0.857 0.240 2.642 0.877
  Total crash frequency (N*e,w,x,at,as), crashes: 3.017 0.927 3.882 0.358 0.829 2.778 1.678 0.829 1.514 3.240 7.426 0.589 1.440 0.435 3.812 1.457
Traffic Data

Year 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035 2035
Average daily traffic (AADT) by year, veh/d: 15200 16100 31560 4805 22200 26880 26750 11950 14805 25585 28960 12340 30260 9870 20400 17800

85.807
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Summary of SR836/I‐395 Ramp and C‐D Road Crashes

    MV = multiple-vehicle model
    SV = single-vehicle model

Predicted Average Crash Frequency

Fatal-and-Injury Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Property-Damage-Only Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Crash Severity Distribution

 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes:
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes:
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes
Possible injury crash freq. (N*e,w,x,at,C), crashes:
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes:
  Total crash frequency (N*e,w,x,at,as), crashes:
Traffic Data

Year
Average daily traffic (AADT) by year, veh/d:

85.807

Output Worksheet for Ramp Segments
Segment 17 Segment 18 Segment 19 Segment 20 Segment 21 Segment 22 Segment 23 Segment 24 Segment 25 Segment 26 Segment 27 Segment 28 Segment 29 Segment 30 Segment 31 Segment 32

2035 2035 2035 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040
0.003 0.004 0.004 1.619 0.111 1.801 0.033 0.057 0.024 0.056 1.943 0.090 0.006 0.020 1.552 0.180

2035 2035 2035 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040
0.094 0.071 0.047 0.597 0.190 0.197 0.030 0.041 0.142 0.304 0.408 0.186 0.102 0.211 0.278 0.384

2035 2035 2035 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040
0.007 0.010 0.019 2.674 0.227 2.524 0.072 0.111 0.065 0.147 3.352 0.218 0.018 0.080 2.405 0.294

2035 2035 2035 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040
0.113 0.098 0.089 1.071 0.321 0.375 0.038 0.047 0.183 0.413 0.629 0.276 0.113 0.303 0.427 0.456

0.002 0.002 0.001 0.032 0.005 0.029 0.001 0.002 0.004 0.008 0.034 0.004 0.003 0.005 0.027 0.009
0.007 0.005 0.003 0.098 0.015 0.089 0.003 0.005 0.011 0.024 0.104 0.012 0.008 0.015 0.081 0.027
0.031 0.018 0.012 0.534 0.098 0.482 0.020 0.034 0.039 0.084 0.567 0.067 0.034 0.054 0.441 0.183
0.058 0.051 0.035 1.550 0.184 1.398 0.038 0.058 0.113 0.244 1.645 0.193 0.064 0.157 1.281 0.344
0.098 0.075 0.051 2.215 0.301 1.998 0.063 0.098 0.166 0.360 2.351 0.276 0.108 0.231 1.830 0.564
0.119 0.108 0.108 3.745 0.549 2.899 0.111 0.159 0.249 0.559 3.980 0.494 0.131 0.383 2.832 0.750
0.217 0.183 0.159 5.961 0.850 4.897 0.173 0.257 0.414 0.920 6.331 0.770 0.239 0.614 4.662 1.315

2035 2035 2035 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040 2040
2600 2600 9870 25455 11040 36365 9610 14285 23900 23900 26755 10780 13900 13900 29220 19610
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Summary of SR836/I‐395 Ramp and C‐D Road Crashes

    MV = multiple-vehicle model
    SV = single-vehicle model

Predicted Average Crash Frequency

Fatal-and-Injury Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Property-Damage-Only Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr:
Crash Severity Distribution

 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes:
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes:
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes
Possible injury crash freq. (N*e,w,x,at,C), crashes:
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes:
  Total crash frequency (N*e,w,x,at,as), crashes:
Traffic Data

Year
Average daily traffic (AADT) by year, veh/d:

85.807

Output Worksheet for Ramp Segments
Segment 33 Segment 34 Segment 35 Segment 36 Segment 37 Segment 38 Segment 39 Segment 40

2040 2040 2040 2040 2040 2040 2040 2040
0.362 0.072 0.095 5.391 0.357 0.173 2.066 0.137

2040 2040 2040 2040 2040 2040 2040 2040
0.462 0.208 0.163 0.353 0.228 0.168 0.410 0.040

2040 2040 2040 2040 2040 2040 2040 2040
0.679 0.135 0.191 4.510 0.797 0.344 3.150 0.153

2040 2040 2040 2040 2040 2040 2040 2040
0.625 0.249 0.206 0.604 0.373 0.236 0.655 0.043

0.012 0.004 0.004 0.084 0.009 0.005 0.036 0.003
0.036 0.014 0.011 0.255 0.026 0.017 0.110 0.009
0.199 0.091 0.062 1.385 0.141 0.111 0.597 0.058
0.576 0.171 0.181 4.020 0.410 0.208 1.733 0.108
0.823 0.280 0.258 5.744 0.585 0.341 2.475 0.177
1.304 0.384 0.397 5.115 1.170 0.580 3.805 0.196
2.127 0.665 0.656 10.858 1.756 0.921 6.280 0.373

2040 2040 2040 2040 2040 2040 2040 2040
19610 14285 14285 43640 14415 14415 29220 29220
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Summary of I‐95 Ramp Crashes 

Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 41 Segment 42 Segment 43 Segment 44 Segment 45

    SV = single-vehicle model

Predicted Average Crash Frequency

Fatal-and-Injury Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 2035 0.138 0.592 0.105 1.514 5.291

Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 2035 0.065 0.077 0.099 0.360 0.171

Property-Damage-Only Crash Frequency

Freeway Segment Multiple-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 2035 0.213 0.667 0.205 2.613 1.918

Freeway Segment Single-Vehicle Crash Analysis Year
Predicted average crash frequency (Np,fs,n,mv,fi), crashes/yr: 2035 0.072 0.103 0.113 0.490 0.227

Crash Severity Distribution

 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.003 0.010 0.003 0.027 0.080
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.010 0.030 0.010 0.083 0.242
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.066 0.161 0.066 0.452 1.317
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.124 0.468 0.125 1.312 3.823
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 0.203 0.669 0.205 1.874 5.462
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 0.286 0.771 0.318 3.103 2.145
  Total crash frequency (N*e,w,x,at,as), crashes: 0.489 1.440 0.522 4.977 7.607
Traffic Data Year
Average daily traffic (AADTfs) by year, veh/d: 2035 21300 33766 9090 24155 54415
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APPENDIX F 

New Concept Conceptual Signing Plan 
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APPENDIX G 

Design Variations and Exceptions 



SR 836 Design Exception and Design Variations
Updated: 12/20/2018 

WNCON Exception Vertical Clearance 16'‐6" 16'‐0" 15.52' Over I‐95 SB 15'‐6.5" Over I‐95 SB
Proposed Bridge 107, Signed 15' ‐ 3"
Surveyed Existing Miniumum Clearance 15.52' FDOT, MDX

WNCON Exception Vertical Clearance 16'‐6" 16'‐0" 15.46' Under SWCON 15'‐6" Under SWCON
Proposed Bridge 107, Not Signed
Surveyed Existing Miniumum Clearance 15.53' FDOT, MDX

WNCON Exception Vertical Clearance 16'‐6" 16'‐0" 15.42' Over 395EBCON 15'‐4.5" Over 395EBCON
Proposed Bridge 107, Not Signed
Surveyed Existing Miniumum Clearance 15.42' FDOT, MDX

WNCON Exception Vertical Clearance 16'‐6" 16'‐0" 15.09' Under I‐95 NB Undefined Under I‐95 NB
Proposed Bridge 107, Signed 14' ‐ 9"
Surveyed Existing Miniumum Clearance 15.15' FDOT, MDX

WNCON Variation Shoulder Widths
12' Outside
8' Inside

10' Outside
4' Inside

10' Inside
6' Outside Sta 12480+87 to 12491+43

6' Inside
6' Outside Sta 12482+20 to 12486+70 FDOT, MDX

WNCON Exception Stopping Sight Distance ‐ Horizontal SSD 305' 305' 243' CUR WNCONC02 220.6' CUR 836ENCON‐1 FDOT, MDX
WNCON Variation Superelevation Transitions 1:175 N/A 1:167 Sta 12489+79 to 12494+40 N/A N/A Added due to updated survey bridge 870370 FDOT, MDX
EWCON Exception Grades 3.0% 4.0% 5.0% Sta 1446+65 to 1451+62 5% Sta 1446+50 to 1452+77 Match Existing Condition MDX

EWCON Exception Vertical Clearance 16'‐6" 16'‐0" 15.22'
Bridge 870150 over NW 10th 

Ave 15'‐1"
Bridge 870150 over NW 10th 

Ave
Proposed Bridge 111, Signed 14'‐3"
Surveyed Existing Minimum Clearance  15.19' MDX

EWCON Variation Vertical Clearance 16'‐6" 16'‐0" 16.35'
Bridge 870150 over NW 14th 

St 15'‐5"
Bridge 870150 over NW 14th 

St
Proposed Bridge 111, Signed 14'‐0"
Surveyed Existing Minimum Clearance  15.55' MDX

EWCON Exception Grades 5.0% 5.0% 7.0% Sta 1475+43 to 1482+35 5.8% Sta 1473+83 to 1491+76 FDOT, MDX

EWCON Exception Vertical Clearance 16'‐6" 16'‐0" 14'‐5" (Match Existing)
Bridge 870147 over NW 12th 

Ave NB 14'‐5"
Bridge 870147 over NW 12th 

Ave NB  Proposed Bridge 109, Signed 14'‐5" MDX

EWCON Exception Vertical Clearance 16'‐6" 16'‐0" 15'‐2" (Match Existing)
Bridge 870147 over NW 12th 

Ave SB 15'‐2"
Bridge 870147 over NW 12th 

Ave SB Proposed Bridge 109, Not Signed 15'‐2" MDX

EWCON Variation Vertical Alignment ‐ Crest K Value 185 114 Match Existing (~180)
Bridge 870150 over NW 10th 

Ave / NW 14th St 177 Sta 1462+93 to 1466+93 Match Existing Condition MDX

SWCON Exception Shoulder Widths
6' Outside
6' Inside

10' Outside
4' Inside

5' ‐ 6' Outside
2.4' ‐ 6' Inside Sta 4475+50 to 4494+33

5' ‐ 6' Outside
2.4' ‐ 6' Inside

Sta ~3476+30 to end station 
not shown in concept. Existing Condition FDOT, MDX

836WBCON Variation Superelevation Transitions 1:175 N/A 1:165 3474+37 to 3476+67 1:131 Sta 3474+80 to 3476+69 MDX
836WBCON Exception Grades 6.0% 6.0% 7.0% Sta 3455+65 to 3463+50 N/A N/A MDX

836WBCON Variation Shoulder Widths
12' Outside
8' Inside

10' Outside
4' Inside

10' Outside
4'‐8' Inside Sta 3475+09 to 3476+66

10' Outside
6'‐8' Inside Sta 3476+50 to 3476+70

Accommodates Abbreviated Line and Grade 
Masterplans Comment #24.  Existing inside shoulder 
is < 2' MDX

RAMPL Variation Border Width 94' N/A 11.79' Min Sta 6452+42 to 6462+54 12.3' Min Sta ~6439+00 to 6454+27 MDX

RAMPL Variation Shoulder Widths
10' Outside
8' Inside

10' Outside
4' Inside

10' Outside
6' Inside Sta 6453+14 to 6458+42 N/A N/A MDX

RAMPL Variation Vertical Alignment ‐ Crest K Value 70 44 47 Sta 6463+53 to 6468+40 70 Sta 6418+80 to 6421+88 MDX

RAMPL Exception Grades 6.0% 6.0% 6.3% Sta 6457+50 to 6465+97 7.0% Sta 6413+77 to 6420+34
Accommodates Abbreviated Line and Grade 
Masterplans Comment #23 MDX

RAMPM Variation Horizontal Alignment ‐ Curve Length 400' N/A 166' Sta 450+00 to 451+66 245' Sta 6443+73 to 6446+18 MDX
RAMPM Exception Superelevation Rates 2.10% 2.10% 2.1% to 1.6% Sta 453+23 to 458+66 N/A N/A On Existing Bridge 870150 (Proposed Bridge 111) MDX
RAMPM Variation Full Superelevation within curve 100' N/A 28.1' Sta 452+95 to 453+23 N/A N/A MDX
RAMPK Variation Horizontal Alignment ‐ Curve Length 400 N/A 120' Sta 8464+63 to 8465+83 92' Sta 8465+00 to 8465+92 MDX
RAMPK Variation Border Width 94' N/A 8.4' Min Sta 8464+63 to 8477+95 8.7' Min. Sta 8465+00 to 8476+13 MDX
RAMPK Variation Horizontal Alignment ‐ Curve Length 400' N/A 256' Sta 8465+83 to 8468+39 251' Sta 8465+92 to 8468+43 MDX

RAMPK Variation Horizontal Alignment ‐ Curve Length 400' N/A 183' Sta 8475+79 to 8477+61 229' Sta 8473+48 to 8475+77
Accommodates Abbreviated Line and Grade 
Masterplans Comment #24. MDX

836VIA Variation Horizontal Alignment ‐ Curve Length 900' N/A 447' Sta 1414+17 to 1418+63 N/A N/A MDX
836VIA Variation Horizontal Alignment ‐ Curve Length 900' N/A 769' Sta 1418+63 to 1426+32 724' Sta 1419+08 to 1426+32 MDX

836VIA Exception Stopping Sight Distance ‐ Horizontal SSD
623' ‐ (570' + 53'

for grade adjustment) 625' 491' Sta 1418+63 to 1426+32 N/A N/A MDX
836VIA Exception Grades 3.0% 4.0% 5.0% Sta 1414+17 to 1436+15 N/A N/A MDX

395EB Variation Stopping Sight Distance ‐ Horizontal SSD 645' 570' 589'
Sta 1468+87 (836VIA) to 

1012+76 (395EB) 576' Sta 1469+41 to 1478+95 FDOT, MDX
395WB Variation Stopping Sight Distance ‐ Horizontal SSD 645' 570' 611' Sta 1999+38 to 2013+17 611' Sta 1470+26 to 1479+17 FDOT, MDX
836EB Variation Border Width 94' N/A 14.1' Min Sta 3302+51 15' Sta 1427+70 to 1443+63 MDX

RFP  Comments
Approval 
Agency

Baseline
Exception or 
Variation

Design Element PPM Criteria AASHTO Criteria Proposed
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836EB Variation Horizontal Alignment ‐ Curve Length 825' N/A 599' Sta 3245+36 to 3251+35 N/A N/A MDX
836EB Variation Horizontal Alignment ‐ Curve Length 825' N/A 393' Sta 3251+35 to 3255+28 N/A N/A MDX
836EB Variation Horizontal Alignment ‐ Curve Length 825' N/A 651' Sta 3258+64 to 3265+15 N/A N/A MDX
836EB Variation Shoulder Widths 12' Outside 10' 10' Outside Sta 3250+87 to 3308+97 10' Outside Sta 1419+35 to 1474+22 MDX

836EB Exception Vertical Clearance 16'‐6" 16'‐0" 14.48'
Bridge 870300 over NW 10th 

Ave 14'‐3"
Bridge 870300 over NW 10th 

Ave
Proposed Bridge 112, Signed 14'‐3"
Surveyed Existing Minimum Clearance  14.48' MDX

836EB Exception Vertical Clearance 16'‐6" 16'‐0" 14.04'
Bridge 870300 over NW 14th 

St 14'‐0"
Bridge 870300 over NW 14th 

St
Proposed Bridge 112, Signed 14'‐0"
Surveyed Existing Minimum Clearance  14.04' MDX

836EB Variation Vertical Alignment ‐ Sag K Value 115 115 96 Sta 3289+50 to 3296+60 Match Existing Match Existing Current Proposed Matches Existing MDX

836EB Exception Cross Slope 0.02 0.02 0.010 to 0.014

Sta 3273+00 to 3285+00 Inside 
Lane

Sta 3277+00 to 3278+25 
Center Lane 0.010 to 0.014

Sta 1433+00 to 1445++00 
Inside Lane

Sta 1436+75 to 1438+00 
Center Lane Existing Miami River Bridge MDX

836EB Exception Grades 3.0% 4.0% 5.0% Sta 3263+00 to 3274+80 5% Sta 1425+60 to 1435+00 Match Existing Condition MDX
836EB Exception Grades 3.0% 4.0% ‐5.0% Sta 3274+80 to 3293+00 ‐5% Sta 1435+00 to 1456+55 Match Existing Condition MDX

836EB Exception Superelevation Rates 7.3% 7.3% 5.5% Sta 3255+40 to 3259+45 5.5% Sta 1419+08 to 1426+32 Match Existing Condition MDX

836EB Variation Vertical Alignment ‐ Crest K Value 185 114 Match Existing (~125)
Bridge 870300 over NW 10th 

Ave / NW 14th St 177 Sta 1462+93 to 1466+93 Match Existing Condition MDX

836EB Variation Vertical Alignment ‐ Crest K Value 185 114 Match Existing (~90)

Existing Bridge 870298 over 
Miami River (~Sta 3270+50 to 

3279+50 90 Sta 1430+39 to 1439+39 Existing Bridge 870298 over Miami River MDX
836EB Variation Full Superelevation within curve 100' N/A 84.6' Sta 1403+46 to 1404+30 N/A N/A At the beginning of project departing toll plaza MDX
836WB Variation Border Width 94' 28' Min Sta 4432+13 14.8' Min Sta 1427+00 to 1437+27 MDX
836WB Variation Shoulder Widths 12' Outside 10' 10' Outside Sta 4418+44 to 4446+53 10' Outside Sta 1449+30 to 1476+08 MDX
836WB Variation Horizontal Alignment ‐ Curve Length 825' 716' Sta 4402+13 to 4409+29 N/A N/A MDX

836WB Exception Stopping Sight Distance ‐ Horizontal SSD
546' ‐ (495' + 51'

for grade adjustment) 545' 490' Sta 4418+39 to 4426+74 487' Sta 1419+08 to 1426+32 MDX

836WB Exception Vertical Clearance 16'‐6" 16'‐0" 15.88'
Bridge 870147 over NW 17th 

Ave NB 16'
Bridge 870147 over NW 17th 

Ave NB Proposed Bridge 109, Signed 14'‐5" (July 2016) MDX

836WB Exception Vertical Clearance 16'‐6" 16'‐0" 15.56'
Bridge 870147 over NW 17th 

Ave SB 16.4'
Bridge 870147 over NW 17th 

Ave SB Proposed Bridge 109, Signed 14'‐5" (July 2016) MDX
836WB Exception Grades 3.0% 4.0% ‐5.0% Sta 4423+00 to 4434+80 ‐5% Sta 1425+60 to 1435+00 Match Existing Condition MDX
836WB Exception Grades 3.0% 4.0% 5.0% Sta 4434+80 to 4446+53 5% Sta 1435+00 to 1456+55 Match Existing Condition MDX
836WB Exception Superelevation Rates 6.8% 6.8% 5.5% Sta 4417+25 to 4419+52 5.5% Sta 1419+08 to 1426+32 Match Existing Condition MDX

836WB Variation Vertical Alignment ‐ Crest K Value 185 114 Match Existing (~90)

Existing Bridge 870142 over 
Miami River (~Sta 4430+30 to 

4439+30) 90 Sta 1430+39 to 1439+39 Existing Bridge 870142 over Miami River MDX
RAMPH Variation Border Width 94' N/A 45' Min Sta 9457+94 9.7' Min Sta 9488+60 to 9456+35 MDX
RAMPH Variation Ramp Taper Length 1,200' (50:1) N/A 760' (31.65:1) Sta 9454+93 to 9462+53 N/A N/A MDX
RAMPI Variation Border Width 94' N/A 11.5' Min Sta 6491+93 (WSCON) 10.8' Min Sta 4465+95 to 4485+74 FDOT, MDX

RAMPI Exception Superelevation Rates 6.60% 6.60%
~5.6% to ~6.3% (Match 

Existing) Sta 5477+15.92 to 5487+14.07
~5.6% to ~6.3% 
(Match Existing) Sta 4473+91 to 4485+74 Retain Existing Facility FDOT, MDX

RAMPN Variation Horizontal Alignment ‐ Curve Length 400' N/A 289' Sta 21+55 to 24+44 N/A N/A MDX
RAMPS Variation Horizontal Alignment ‐ Curve Length 400' N/A 333' Sta 503+00 to 506+33 N/A N/A MDX
RAMPS Variation Vertical Alignment ‐ Crest K Value 70 70 47 Sta 507+61 to 512+25 N/A N/A Match Existing Condition MDX
RAMPT Variation Border Width 94' N/A 7.1' Sta 114+60 N/A N/A MDX

RAMPVIA1 Variation Horizontal Alignment ‐ Curve Length 900' N/A 478' Sta 2402+13 to 2406+91 N/A N/A MDX
RAMPVIA1 Variation Horizontal Alignment ‐ Curve Length 900' N/A 503' Sta 2406+91 to 2411+94 N/A N/A MDX
RAMPVIA1 Exception Grades 3.0% 4.0% 5.0% Sta 2408+53 to 2414+17 N/A N/A MDX

RAMPVIA1 Variation Shoulder Widths
12' Outside
8' Inside

10' Outside
4' Inside

10' Outside
11.4 ‐ 6' Inside Sta 2402+13 to 2414+17 N/A N/A MDX

RAMPVIA2 Exception Grades 3.0% 4.0% 5.0% Sta 1412+92 to 1414+17 N/A N/A MDX
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RAMPVIA2 Variation Shoulder Widths
12' Outside
8' Inside

10' Outside
4' Inside

10' Outside
6' Inside Sta 1402+14 to 1414+16 N/A N/A MDX

WECON Exception Superelevation Rates 3.8% 3.8% 5.8% to 2.25% Sta 305+36 TO 314+07  5.5% Sta 1469+41 to 1478+92 Existing Bridge 870456 FDOT, MDX
WSCON Variation Horizontal Alignment ‐ Curve Length 400' N/A 203' Sta 6485+71 to 6487+74 N/A N/A FDOT, MDX

WSCON Exception Shoulder Widths
12' Outside
8' Inside

10' Outside
4' Inside

6' Outside
7' Inside Sta 6486+34 to 6506+58 N/A N/A FDOT, MDX
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