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Draft SR 99 Bored Tunnel Alternative

1
2 Design Deviation No. 2:
3 SR 99 Left Off/On-Ramps
4 MP 30.40 to MP 32.83
5 1.0 Project Overview
0 The Alaskan Way Viaduct and Seawall Replacement Program (AWVSRP) design
7 team has been Working since 2001 to develop alternatives for/the replacement of the
8 i i
9
10
11
12
13
14
15
16
17
18
19
20
21
22 central waterfront dted was r¢-evaluated. One of these projects is the South Holgate
23 Street to South King Street’Viaduct Replacement, which is currently under design
24 and scheduled for construction in fall 2009.
25 In January 2009 a letter of agreement between WSDOT, King County, and the City
26 of Seattle identified a four-lane, single-bore tunnel as the recommended alternative
27 for replacing the Alaskan Way Viaduct. The Single-bore Tunnel Alternative (Tunnel
28 Alternative) connects to the proposed South Holgate Street to South King Street
29 Viaduct Replacement Project (South Project) at approximately S. Royal Brougham
30 Way (M.P. 30.40) in the south with a cut-and-cover section that runs to First Avenue
31 and S. King Street. From here a tunnel boring machine would be used to construct
32 the tunnel, following First Avenue to approximately Stewart Street, then veering east
33 to the area of John Street and SR 99. The alternative includes another cut-and-cover
34 section that connects to SR 99 near Mercer Street (M.P. 32.83) in the north.
35 Interchange ramps are provided at both the north and south sections. Additionally,
The Alaskan Way Viaduct & Seawall Replacement Program April 2009
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1 a street connection between Alaskan Way and Elliott and Western Avenues is

2 included (see Figure 1).

3 The SR 99 roadway for the SR 99 Bored Tunnel Project is functionally classified as a

4 Principal Arterial Highway by WSDOT; its geometric design classification is that of a

5 Principal Arterial P-1 Urban, per current WSDOT Design Mannal Figure 440-6 (see

0 approved SR 99 Corridor Analysis Addendum C). The project corridor has a WSDOT

7 freight tonnage designation of T-1 (more than 10 million tons per year), and the City

8 of Seattle classifies the roadway as a Major Truck Street.

9 Design Matrix 3, lines 3-7 (WSDOT Design Manual Figure 325-5) (May be Matrix 3,
10 lines 3-11) is most applicable to the project, which requires a Full design level. This
11 document requests a deviation for ramps on left side of traffic.

12 The AWVSRP is partially funded through a combifation-of state funds>from the

13 2003 Nickel Funding Package and the 2005 Transp 2 ip Account

14 Package. It has also received funding from FHWA ‘and the City of Seattle.
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2 2.0 Existing Conditions in Vicinity of SR99
3 The existing SR 99 urban route within the project vicinity is located along the
4 waterfront between S. King Street and Pine Street before turning northeast to the
5 Battery Street Tunnel (BST) at First Avenue and Battery Street. It exits the BST at
6 Denny Way and then turns north, crossing John, Thomas, Harrison, Republican, and
7 Mercer Streets. The majority of the existing SR 99 runs along the waterfront and
8 therefore parallels Alaska Way directly to the west. To the east, the viaduct closely
9 shadows downtown buildings and Western Avenue with general parking directly
10 underneath.
11 The existing SR 99 through the project vicinity is g
12 wide viaduct stacked structure. The number of exi
13 four in each direction, with lane widths varying fro
14 widths ranging from 0 to 3 feet. The SR 99 roadwaywidth
15 two lanes in each direction through the BST, and th
16 each approximately 10 feet wide north of,
17 BST a high accident location. The vertical a
18 percent to 4 percent slope up to
19 percent north of the BST to v
20 northward, 7 :
21 of 40 miles per hour (mph),
22 Broug ay to~Union Sgreet is level and po
23 Many aspects ofithe existing horizontal and vertical curves do not meet today’s
24 roadway design standards for|the posted speed limit. When compared to current
25 design standards fo sight distance, horizontal curve radius, and vertical
26 curve length, tds of the horizontal and vertical curves would coincide
27 with a design sp
28 A number of on-and off-ramps are located along the corridor. A northbound on-
29 ramp and southbound off-ramp are located at Railroad Way S.; a southbound on-
30 ramp is located at Columbia Avenue; and a northbound off-ramp is located at
31 Seneca Street. Northbound and southbound on- and off-ramps occur near the
32 BST’s south portal at Elliott and Western Avenues and Bell Street. A northbound
33 on-ramp and southbound off-ramp is located at Denny Way, and a northbound off-
34 ramp and southbound off-ramp are located at Broad Street. A number of “right on”
35 and “right off” intersections are located north of the BST that function more like a
36 city street layout than actual ramps. All ramps are on the right side of traffic, with
37 the exception of the southbound on-ramp at Columbia Street and the southbound
38 off-ramp at Railroad Way S.
The Alaskan Way Viaduct & Seawall Replacement Program April 2009
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The average daily traffic (ADT) peaks along the existing central waterfront mainline
at 52,500 for the northbound direction and 50,500 for the southbound direction. In
this area, the level-of-service (LOS) for northbound and southbound mainline traffic
varies between LOS D and LOS E. Existing ADT truck traffic volumes are
approximately 3 percent to 5 percent of total traffic. At the northern end of the
project corridor, two existing High Accident Locations have been identified at
northbound MP 31.9 to 32.1 and southbound MP 32.0 to 32.4 (see SR 99 Corridor

Apnalysis, October 2004).
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2 3.0 Proposed Roadway Configuration
3 The SR 99 Bored Tunnel Alternative would replace the existing viaduct and BST
4 with a single bored tunnel east of the existing alignment. This project is comprised
5 of a bored tunnel containing two stacked roadway decks with cut-and-cover sections
6 at both the north and south ends. The tunnel would be constructed with an
7 approximately 54-foot diameter tunnel boring machine (TBM). Southbound traffic
8 would be on the top deck, and northbound traffic would be on the bottom deck.
9 Enclosed roadways would meet or exceed current fire, life, and safety codes. The
10 inside of the tunnel would be lined with an approximately 2-fgot-thick concrete liner.
11
12
13
14
15 31
16
17
18
19
20
21
22
23
24 ramps would end prior/to the/segment that would be constructed with the TBM.
25 Access to and from the neftth is via an interchange at South Royal Brougham Way
26 and Alaskan Way Fronitage Road. The northbound on-ramp enters a retained cut
27 section north of RBW and merges with the two SR 99 northbound lanes from the
28 right side. The southbound off-ramp diverges from the left side of SR 99 and enters
29 a retain cut section as it approaches RWB from the north.
30 Access to and from the south is via an interchange at Alaskan Way north of RBW.
31 The southbound on-ramp enters the two SR 99 southbound lanes from a retained fill
32 section as an added 3" southbound lane. The northbound off-ramp exits SR 99 as
33 right side drop lane with two lanes remaining on mainline SR 99, and approaches
34 Alaskan Way on a retained fill section.
35 Ramp design speeds, grades, and cross sections are within WSDOT Design Manual
36 guidelines.
The Alaskan Way Viaduct & Seawall Replacement Program April 2009
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1 3.2 Central Segment
2 The bored tunnel’s diameter of 54 feet was determined by setting two stacked
3 roadway widths at 36 feet, with 16.5 feet of vertical clearance each, and building out
4 structurally from there. Any additional clearance requirements would likely have a
5 direct impact on the tunnel bore’s outside diameter. The roadway cross-section is
6 designed with a wall-to-wall width of 36 feet in both the northbound and
7 southbound directions. Two 12-foot lanes take up 24 feet, leaving, 12 feet for
8 shoulders and possible barriers. Assuming a width of 9 inches for each barrier, the
9 remaining area allows for approximately 3 feet-3 inches for left shoulders and 7 feet-
10 3 inches for right shoulders. Southbound traffic would be on the top roadway deck,
11 and northbound traffic would be on the lower roadway deck.
12 As part of the fire and life safety requirements, emeggency egress Iocations would be
13 i for safe
14 reduced to
15 long.
16
17
18
19
20
21 ]ohn treet,|ent ring a\cut-and-cover section between John and
22 ction north of Harrison Street. Northbound
23 would meet the existing vertical grade between Republican
24 and Mercer Streets. SR 99 xvould follow and match the existing alignment from
25 “"The existing SR 99 north of Mercer Street consists of three
26 d three northbound lanes, with a fourth northbound auxiliary
27 lane ending north of Aloha Street. The existing lane width varies from 10.5 feet to
28 11 feet, and there are no existing shoulders, only a gore stripe adjacent to a curb and
29 a 6-foot sidewalk. The existing posted speed is 40 mph.
30 In the north, the alignment would connect to the existing SR 99 south of Mercer
31 Street. This cut-and-cover section would provide on- and off-ramps for both the
32 northbound and southbound directions. The northbound on-ramp and southbound
33 off-ramp would be “left on” and “left off” to provide service to surface streets that
34 are centered on the SR 99 alignment.
35 Access to and from north SR 99 is via ramps at Harrison Street. A northbound on-
36 ramp joins to the two SR 99 mainline lanes as an additional third lane from the left
The Alaskan Way Viaduct & Seawall Replacement Program April 2009
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side at Republican Street. A southbound off-ramp exits from SR 99 as a left-side
drop lane near Republican Street, leaving two southbound mainline lanes.

Access to and from the south is via ramps at Republican Street. A southbound on-
ramp merges via an acceleration lane in to the two SR 99 mainline lanes from the
right side of SR 99 in a retained cut section. A northbound off-ramp diverges from
the two SR 99 mainline lanes in to a deceleration lane approaching Republican Street
in a cut section.

SR 99 mainline horizontal and vertical design speed is 50 mph per WSDOT Design
Manual guidelines. Ramp design speeds range from 10-45mph.

S
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4.0 Deviation Description — Left Off/On-Ramp

The proposed design matrix for the project indicates a “Full Design Level” for
on/off connections. The WSDOT Design Manual, page 940-3, specifies “all freeways
exits and entrances, except HOV direct access connections, are to connect on the
right of through traffic. Deviations from this will be considered only for special

conditions.”

This document proposes deviations for:

e aleft side drop lane off-ramp for the southbound of;

South Segment (Ramp No. 1),

e aleft side add lane on-ramp for the northbe
Street in the North Segment (Ramp No. 2)

1p to RBW in the

Table eft Off- and ' On~Ram
ocation p d
. ropose
Ramp No. Segment/Gore mp Type | Standard Design D eps ign
tatio
No. 1 egment De&gnglfgnluzal, Figure
Taper -lea, Left Off
SB Off-Ramp A SB 188+50, RT May 2008
Design Manual, Figure
No. 2 North S t ’
orth Segmen Parallel 940-9b, Left On
NB On-Ramp | STA NB 318+00, LT May 2008
Design Manual, Figure
No. 3 North Segment ’
o Segmen Paralle] 940-12b, Left Off
SB Off-Ramp | STA SB 318+00, RT May 2008

The deviation is necessary in order to accommodate the proposed tunnel and City
Street configuration and provide the required on and off connections.
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2 5.0 Alternatives Considered
3 The Project Team developed and assessed alternate alignments that would best meet
4 WSDOT’s design standards, minimize impacts to properties, and allow for efficient
5 traffic flow to the City’s street system. The alignment alternatives for the ramp
6 configurations are summarized in the following sections.
7 Alternative 1: Nonstandard Left On- and Off-Ramps
38 Alternative 1 Would prov1de an ahgnment that best fits within the traffic scheme for
9
10
11
12
13
14
15
16
17
18
19
20 The purpose of'this ramp is to connect northbound traffic from Harrison Street to
21 SR 99 in the North'Segment. A deviation of the on/off connection to a “left on”
22 ramp would allow for access from city streets to SR 99 without interfering with the
23 off-ramp from the tunnel onto Republican Street. The off-ramp to Republican
24 Street provides a crucial connection to Mercer Street and the South Lake Union
25 neighborhood.
26 Ramp No. 3
27 The purpose of this ramp is to connect southbound traffic from SR 99 to Denny
28 Way in the North Segment. A deviation of the on/off connection to a “left off”
29 ramp would allow for access from SR 99 to city streets without interfering with the
30 on-ramp from Republican Street to the tunnel. The on-ramp at Republican Street
31 provides a crucial connection from Mercer Street and the north downtown Seattle
32 neighborhoods to southbound SR 99.
The Alaskan Way Viaduct & Seawall Replacement Program April 2009
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1 5.2 Alternative 2: Full Design Standards Alternative
2 Alternative 2 would apply a project design that would use full design standards. This
3 alternative was eliminated from further consideration because it would result in grade
4 and right-of-way impacts to adjacent properties and diminish the traffic efficiency of
5 the project.
6 Ramp No. 1
7 Alternative 2 would require that the ramp climb at a grade of approximately 10
38 percent and cross over the mainline in the area just north of S. Royal Brougham
9 Way. This movement would interfere with the northbound off-ramp and would
10 require grade separation for this ramp as well. This option would introduce an
11 additional aerial structure north of S. Royal Broughan
12 Ramp No. 2
13 Alternative 2 would construct an on-ramp on the right si f réquire the
14 northbound off- ramp to be relocated to th s > aving
15 ack to
16
17
18 -ramp ‘on the right side of traffic and require the
19 . Providing the proper weaving
20 Q00 feet, affecting the connection to Mercer
21 n Seattle neighborhoods.
22
The Alaskan Way Viaduct & Seawall Replacement Program April 2009
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2 6.0 Justification
3 Alternative 1 (Preferred Alternative) proposes nonstandard design elements for the
4 SR 99 Bored Tunnel Project as follows:
5 e On/off connection — left off- and on-ramps
6 The justifications for this recommendation are as follows:
7 Ramp 1:
8 1. Maintains an acceptable up-grade of 5 percer
9 2. A relatively low percentage of trucks using\the ramp\is approximately
10 X percent
11 Alleviates the need for additional aetial structutes
12
13
14
15
16
17
18 4 Allows for anfiorthbound off-ramp from the tunnel south of Mercer Street
19 Ramp 3:
20 1 Ramp is a drop lane and is less of an impact to adjacent through lanes
21 2 Best fit with Mercer Street connection and City’s street grid
22 3 Does not interfere with southbound on-ramp to tunnel at Republican
23 4 Allows for a southbound access to the tunnel south of Mercer Street
The Alaskan Way Viaduct & Seawall Replacement Program April 2009
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7.0 Mitigation

Provide additional signage where feasible.

@ﬁ

@%{&
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2 8.0 Recommendation
3 Alternative 1 proposes a ramp configuration that provides sufficient acceleration and
4 deceleration lengths to fully accommodate vehicular traffic. This alternative also
5 considers the urban environment and other users of the facilities, and balances traffic
6 requirements to and from the tunnel with appropriate roadway geometry.
7 The Project Team recommends that the on/off connections of the mainline
8 roadways be deviated from design standards per Alternative 1 for the SR 99 Bored
9 Tunnel Project. The Project Team also recommends approva)'of these deviations
10 based on the above justifications.
| %
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