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Problem Statement

 State highways cross streams & rivers

throughout Washington State.

+ Substandard pipes & Culverts impede

fish migration.

» Fish barriers block access to important

spawning & rearing habitat.

Photo Credit: Meegan M. Reid / Kitsap Sun, File
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Photo Credit: WSDOT

Problem Statement

Fish Passage Barriers (Culverts):

- Hinder fish from moving upstream or
downstream.

« Allow water flow, but don’t always allow
tfish to swim through.

« The flow is too swift, too shallow, or has a
waterfall at the inlet or outlet.
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Problem Statement

- In 1991, WSDOT created a dedicated
fish passage program.

- Correcting hundreds of barriers,
restoring miles of habitat.

« Fish barrier correction has created an

opportunity to employ

Photo Credit: Washington Dept. of Fish & Wildlfe
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Problem Statement

March 2013’s Federal Court Injunction:

- Tribes reserved “the right of taking

fish” under the Stevens Treaties.

« Requires increased efforts for

removing barrier Culverts by 2030.

« Concentrated most of WSDOT"’s fish

passage work within western WA.

Photo Credit: WSDOT
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Project Description

- WSDOT has a significant number of fish barrier removal projects to deliver.
-  Many involve replacing existing substandard Culverts with new fish-friendly

« To reduce design and construction costs, WSDOT has develop Standard Plans.

- - -
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Photo Credit: Johnny Armstrong, wildsalmoncenter.org WSDOT s Interactive Fish Passage Map www.tinyurl.com/ wsdotfishpassage
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Scope of Work
Basis of Analysis

Development

Standard Plans

Quality Reviews

Publication & Beyond

Photo Credit: Adobe Stock Photo Credit: Clipart-library.com/ n1244768 Photo Credit: erikssonsoftware.com/ culvert Photo Credit: Getty Images

2023 WESTERN BRIDGE ENGINEERS® SEMINAR



Analysis Phase

Scope of Work D e

Deliverables & Schedule
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Analysis Phase

WSDOT conducted initial parametric studies, prescribing feasible deign ranges.

WSP then preformed the structural and load rating analyses.

Hydrology - — Seismic Hazard - — — Span Length
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Design Phase

WSDOT then selected what spans and cover to develop Standard Plans for.
WSP then developed the necessary Standard Plan details.

WSDOT simultaneously revised agency publications and specs.
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Deliverables
Standard Plans

Design Calculations

Design Examples

Load Rating Calculations

Photo Credit: William J. Miller IIT |, %
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Schedule
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Split Box

Basis of Analysis Three-Sided

Wingwalls



WSDOT Provided Recommendations

HYDROLOGY GEOTECHNICAL MATERIAL

Ultimate tens ength
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Photo Credit: interfluve.com Photo Credit: centralgeotech.com Photo Credit: simscale.com

2023 WESTERN BRIDGE ENGINEERS® SEMINAR 14



2023 WESTERN BRIDGE ENGINEERS® SEMINAR 15

Defines the design criteria used for developing Standard Plans for split box
and three-sided , Including wingwall and headwall elements.

— Materials - — — — Structural Analysis
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Eriksson Software

evelOpment Coordination Efforts

Technical Challenges
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Eriksson Software

The Bridge Office worked with Eriksson’s software development team to incorporate

WSDOT’s “wish-list” into their product Culvert.

This effort provided us with a specialized design tool catered to WSDOT’s specific

design criteria.

[ Evileson Culvart - Four Sided = [23D Randering]

Libraries

ification : LRFD Sth Edition

Project Settings

Design Mode

9h Edtion

0 K1

Min. Equiv. Fluid Pre

Photo Credits: erikssonsoftware.com
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Development

WSDOT held roundtable meetings with our Geotechnical Office &

hosted weekly check-in meetings with WSP.

Photo Credit: Jessi Reel, Blogi@¥ototyps
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Spotlighting
Technica
Challenges

e
EXHIBIT 8: HORIZONTAL TIE PLATE SKETCH

Tie Plates
e Shear Transfer
« Approach Slab Seats

« Seismic Requirements

APPROACH SLAB ~ 5/8" EXPANDED
" POLYSTYRENE

— 1/2" ELASTOMERIC
BEARING PAD (}

SCENARIO 1
34" 0 x 6
~ FULL ROADWAY WELDED SHEAR
5 HhA CONNECTOR ——
72" MIN. TOTAL
— RESIN BONDED
ANCHOR (TYP.) 2>

FILLET LINE {TYP.)
4[_/ [™——wALL OF
BOTTOM UNIT <1

STIFFENER P 5/8" WITH

TOR OF

17 x 1" CHAMF!
IN THE CORNER

SCENARIO 3 SCENARIO 4

SEISMIC LATERAL FORCE RESTRAINER
ACCELERATED BRIDGE CONSTRUCTION (ABC) OPTION
SPLIT BOX ~ SLAB STRUCTURE

APPROACH SLAB SEAT: STEEL OPTION WITH SEISMIC RESTRAINER DETAIL &>&

SPLIT BOX ~ SLAB STRUCTURE
SPLIT BOX ROADWAY CONDITIONS (SPLIT BOX DETAILS SIMILAR)
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WSDOT’s NEW Standard Plans:
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Industry — Constructability

uallty ReVIGWS Statewide — Agency and Regional

Federal —- FHWA



Quality Reviews

US.Depariment of Transportation
Federal Highway Administration
Internal Review Industry Review Statewide Review FHWA Review
Colleagues Manufacturers Headquarters Federal Evaluation
SM.E.’s AGC Teams: Region
Technical Committees Roadway & Local Agencies
Structures
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Remaining Timeline

Publication & Beyond Approval & Publishing

What’s Next



2023 WESTERN BRIDGE ENGINEERS® SEMINAR 24

- FHWA approval is received on Plans
- HQ-Bridge release to Standard Plans Office for final preparations

- Approval and signatures from the appropriate appointed authorities requested.

These new Standard Plans are scheduled to be published this September!
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Questions

Tr aining

What’s Next

Education

[.essons L.earned
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Reactionary Updates
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In Summary

- Facilitates Delivery of a Large Fish Program

« Streamlines Design Efforts

- Establishes Consistency for Design & Fabrication
« Reduces Design & Review of Design Timelines

« The culmination of over three decades of effort

- Allows versatility in navigating summer month’s

weather, events, and design challenges.

WESTERN BRIDGE ENGINEERS’
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GEMNERAL NOTES

4

All materials and workmanship shall be In accordance with the reguinements of
the current edition of the Standard Specifications

These Buried Structure Split Boxes have been designed in accordance with
the reqguirements of the AASHTO LRFD Bridge Design Specifications 9th
Edition 2020 and the WSDOT Bridge Design Manual (BEDM) 2023. The
saismic design for Class 2 Split Boxes (lop and baltlom units) has bean
designed in accordances with the AASHTO Technical Manual for Design and
Construction of Read Tunnels, 2010. The seismic design for Class 2 Split
Box ~ Slabs (bottom unit with top slab unit) has been designed in accordance
with the AASHTO LRFD Bridge Design Specifications 9th Edition 2020,
Two seismic zonss corresponding to Site Adjusted Peak Ground Accelaration
A ] walues of 0.32g and 0.64g have been considarad.

e Contractor shall be responsible for salely Nfting, shippirg. installirg, and
backfilling the precast Buried Structure units.,

FPrecast unit lay widiths, LW, shall be a2 minimum of 4 feet, except the sharter
side ('"LW1") of Skew Option 3 or Skew Option 4 end units, shown on Sheet 2,
shall not be less than 3 feel. Lay widih of top and bottom units, for a given
complela segmant, shall be the same widlh and joints shall align.

The native subgrade material shall have a minimum factored bearing
resistance capable of resisting the Strength Limit State maximum beanng as
specfied in the Design Takles, Bedding and Leveling mataerial shall bs in
accordance with Standard Specifications Section 6-20.3{6)A.

The backhll andfor any exisbing soil wilhin the Zane of Influance shown an
Sheel 2 shall be granular sail with a minimum Internal Angle of Friction of 34
degrees and a tolal unit welght within the range of 120 to 145 PCF

Precast concrete shall be Class 7000, Headwalls and cast-in-place concrate
shall be Class 4000, S-inch min, concrets topping slabs shall ke Class 40000

FIRIEHED GROUND LINE
OR TOP OF ROADWAY
ALONG ALIGMMENT LINE

R

T0# SLAR
THICKMESS T

DIRECTION
QF THRAVEL -

I

AR

TOF 8l

10

12

uMIT

LMITS OF
EXTERMAL
SEALING
BAKND

FTH FO
1
L
_1

DESNN
HEIGHT 'H
-
=1

[rp

FILL OE

DESIGN SPaN 5

* FILLET (T¥P)

] '4

WWALL THICKNESS TW

LUNIT

BOTTOM

Reinforcing steel shall conform to Standard Specifications Section 2-07.2.
AASHTO M31 GR 60 (ASTM A615) are permitted and when used shall not
be weldad, When required, epoxy-coating of steel reinforcing bars shall
conform to Standard Specification Section 9-07.3, Galvanized reinfarcing
bars confoerming to ASTM ATET Class 1 or ASTM A1084 may be substifuted
far epaxy-coalted reinfarcemeant. The Contractor may substitute deformed
weldad wire reinforcemant (WWH) conlorming o Standard Specifications
Section 3-07.7 provided any eguivalent bar area reduction is limited o 15%
af the original area and spacing is no greater than 203 of the dimension
provided in the Design Tables. The specified minimum yield strength of the
WWR shall be limitad to a maximum of 75 ksi. Alternative proposed
substitutions shall be submitied in accordancs with Standard Specifications
Section 6-20.3(1}A2.

Unless otherwise noled, concrele cover 1o reinforcng shall be 2 inches.

Al steel plates and shapes shall be ASTM A3E or ASTM ASTZ GR 50, Al
bolts, nuts, and washers, unless noted otherwise, shall conform fo Standard
Specification Section 9-06.5{3). Resin Bonded Anchors Systems shall
conform to Stamdard Specifications Section 9-06.4. All steal plates and
shapeas shall be galvanized in accordancs with AASHTD M1 altar
fabrication, unless noted olherwise. Galvanizing shall be removed at any field
welded zones, Bolts and hardware shall be galvanized in accordance with
AASHTO M232 or ASTM F2329, as applcable, All galvanizing repairs shall
be in accordance with ASTM ATED, Galvanizing Repair Paint shall conform to
Standard Specifications Section 9-08.1(2)B

. Fesin Bonded Anchors shall conform (o Standard Specifications Section

MPLETE SEGHENT

i

o

B-02.3{18)A and shall be inslalled in roto-drilled hales. The Contracior shall
identify rebar free zones on the strecture prior to dritling.

Unless atherwise noted all joints shall be sealed with Butyl Rubber Sealant
and wrapped with Extemal S=aling Bands in accordance with Standard
Specifications Section 6-20.3({8)A.

13.

14.

15.

17.

18.

19.

Alternative Joint Types between precast units, other than those detailed
herein, shall not be used unless submitted for acceptance by the
Engineer in a Type 2 Weorking Drawing.

Worker, Pedestrian and Bicycle Fall Protection shall be provided in
accordance with Standard Specifications Section 6-20.3(1}F.

These plans may be used in combination with the following Standard
Plans, unless otherwise specified in the contract:

A-40.50 Bridge Approach Slab

C-20.40 Beam Guardrail Type 31 Placement 12'-6", 18°-9", or 25'-0" Span
C-20.41 Box Culwvert Embedded Anchor Guardrail Steel Post Type 31
C-20.43 Box Culvert Bolt-Thru Anchor Guardrail Steel Post Type 31
C=81.10 42"Single Slope Barrier on Structure (TL=4)

D-3.08  Permanent Geosynthetic (wingwall and headwalls)

D-20.10 Precast Reinforced Concrete Retaining Wall (wingwalls)

L-5.10 Bridge Railing Type Chain Link Pipe Rail (worker fall protection)
L-5.15 Cable Fence (worker fall protection)

Provide surface treatment{s) as shown in this Plan unless noted
otherwise in the Contract Documents. Alternate surface treatment(s)
requires approval by the State Bridge and Structures Architect.

All Split Box ~ Slab structures with less than 2 feet of Fill Depth shall
have seismic lateral force restrainers per one of the opticns provided on
sheets 14, 16, or 1T,

Elastomaric Besaring Pad shall conform to Standard Specifications
Section 6-02.3{19) and 9-31.8(1}.

For Structure Free Zone, freeboard, and maintenance clearance, see
Contract Documents,
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PLAN SEGMENT ——_| i = E w L - BOTTOM LMIT
Ty =
SEGMENT LAYOUT ! 1 £ A — TROUGH TO REGEIVE
MORMAL, SPLIT BOX LAYOUT SHOWN, SPUT BOX ~ SLAB SIMILAR SEE i rl ] T E = == - A ANY LDOSE MATERIAL
R SKEWED LAYOUT OFTIONS SEE SHEET 3 DETAL(T) I | 1 | 3 Iy DURING JOINTING
TPy ——f————— el ———ft-- & 7
;‘:—..__\._\_.4 _I__'-‘ - R - — o«
WORKER FALL = iy y . ol - 1 WA TRy
PROTECTION . P + R i rr Pty el : - i o
(AS REQUIRED) — R INTERMEDWATE INTERIOR SEGMENT(S)— FINAL END SEGMENT e DETAIL
HEADVALL T ~ LOMGITUDINAL EXTERMAL SEALING BAMD EXTENDED STREAM FL AHEAD ON_STATIGN SUGGESTED JOINTING
TIE PLATE (TYR.) <> /7 FULL LENGTH ALONG HORIZONTAL SUGGESTED INSTALLATION PROCEDURE <Z:.<4> PREPARATION
! - / JDINT (TYP. EACH SIDE T T FOR ™
& ( )<B» KEY MOTES TIE PLATES MOT SHOWN FOR CLARI
E Z @ <1 PREPARE BEDDNG AND LEVELING MATERIALS IN ACCORDAMCE WITH THE STANDARD SPECIFICATIONS
EE 5-2003(6). WHEM APPLICABLE, SEE CONTRACT DOCUMENTS FOR OVER-EXCAVATION AND QUARRY SPALL
WINGWALL —. i e (St (i 8- REQUIREMENTS.
""""""" EE
=] ¢Z» PLACEMENT AND ASSEMELY SHALL BE IN ACCORDAMCE WITH STAMDARD SPECIFICATIONS SECTIONM &-20.3(8)
- @} THE PRECAST UNITS SHOULD BE IMSTALLED IN SEQUENCE AS SHOWMN, THE BOTTOM UMITS SHOULD BE
INSTALLED AT LEAST ONE UMIT AHEAD OF THE TOP UNITS.
{?)— WORKER FALL PROTECTION MOT SHOWH FOR CLARITY,
VERTICAL TIE 5> FOR WINGWALL AND HEADWALL DETAILS, SEE CONTRACT DOCUMENTS
PLATE {TYP}
_____ 8> COMTINUOUS ALONG EXTERIOR FACES, CENTERED AT JOINT, OMIT 1-0° FROM BASE OF BOTTOM UNIT(S)
EXTERNAL SEALING BANDS SHALL PASS UNDER TIE PLATES (TYP.) SEE TYPICAL SECTIOM[S) OM SHEET 1 FOR
----- GRAPHIC OF LIMITS
- L BURIED STRUCTURE
e <> TIE PLATES ARE REQUIRED FOR THE FIRST THREE SEGMENTS AT EACH END. OR FOR A MINMUM OF 120 SPLIT BOX
oqmuw seume B S e b DTl AsY Tz
L I - 1 L AL
Q’Egmn JEFNR's?IL{ LOCATION AS NECESSARY WHEN RESTRAINERS ARE REQUIRED. STANDARD PLAN E-20.10-00
VERTICAL JOINT J'/ <B> AS APPLICABLE. DEPENDING ON SITE ROADWAY SGEMARIO, SEE SHEET & SHEET 2 OF 17 SHEETS
PROVED FE 3
ELEVATION ¢§> TRANSVERSE SPACING BETWEEN TIE PLATES SHALL BE LIMITED TO #-0° WHEN BOTH, THE SITE PEAK e ED FOR PUBLIGATION
SEGMENT LAYOUT GROUND ACCELERATION (A°) VALUE EXCEEDS 055 AND THE BACKFILL SLOPE RETAIMED BY THE HEADWWALL
MORMAL SPLIT BOX SHOWN, SPLIT BOX ~ SLAH SIMILAR IS STEEPER THAM 25H1V. FOR ALL OTHER COMNDITIONS SPACING SHALL BE LIMITED TO &.00 S
F T OPT T
OR SKEWED LAYOUT OFTIONS SEE SHEET 3 -1} DETERMINED BY THE TOTAL SCOUR RESULTING FROM THE 'WDRS-T-CP.SE GUNDITIOH BETWEEN THE SCGOUR 6 i Srata 1 af otia
DESIGN FLOOD AND THE SCOUR CHECK FLOOD, IN ACCORDANG WEDOT HYDRAULICS MANLUAL

Plan, Layout, Subgrade & Backtill, and Installation




KEY MNOTES o
- R T, 3K
- SHEW ANGLE SHALL NOT EXCEED 30 DEGREES SLAB BARS -, SPA. 3" MIH - -

WL BARS “54 SPA. PER DESIGN

X _:/ FOR DETAILS NOT SHOWM SEE SEGMEN
LAYOIIT DM SHEET Z

END MT.
. - LW LW

3 CONTRACTORS MAY SUSMIT SHOP DRAWINGS EMD: - - —
© FOR ANY SHEW OPTION SHOWN MEETING THE LWV LLLEE P A s ra 7 £ 0.7 x SPA PER DESIGN TABLES =
DESMGN REQUIREMENTS OF THE PROEC -I I __.-' r -l_.-" §

- o iy ra Iy S =
) TIE PLATES, SHALL BE ORIENTED HORMAL TO rd s ; y END EWVERY OTHER )
- Ll o o s ! & SLAG BAR TO REDUCE ”
? /‘J F N / COMGESTION (OPFTIOMAL) g

1

SKEW ANGLE <1

B> WALL BARS (B3] [B2],BS
T, T4 AND
SES SHEET 4}

S SLAB BARS:[B1) (B2 [T1] AND [T2 /.-""( / '.r /
(SEE SHEET 4) SKEW //// Y
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.
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"
~
STRUCTURE
;
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X
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13\,-|r
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Sl
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R
' \“\
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~
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¢ J.,-r" 3
/-"r B oo
o I [ I R SEC SKDW OPT IDN 1A o TS
Fan \{,_\ e A HEADNAWALL CORM ax R
,r‘"f = J,,-"“r F REINFDECEMENT :\ET-“- L =
/ OM SHEET 11 (TY

7 s e iy sy s v ;_--- ...... iy v e pane pucewt, )

SHALL BE COMTINUOUS —— I
NTERIGR i
END SEGMENT = = ; Y EMD SEGMENT INTERIOR e
SEGMENT (TYF.) i SEGMENT {TYF) ."::-l:' g
e
N
PLAN PLAM ",_-'I:I._ ¥
SKEW OPTIOM 1 A SKEW OQOPTION 2 s T I
UNIFORM SKEW SEGMENT LAYOUT “25 2 SKEWED SLAB, NORMAL WALL SEGMENT LAYOUT -27 %3 L
WALL BARS YES SRA PER DESIGN TABLES I_ [SPLAY] __
SLAE BARS /L:/. SPA. PER DESIGN TABLES | (SPLAY CORKER 2
AHDN SLAS HARS)
LT IMNT LT I
' . 0 MIN L LW I S ¥-0F MM N S PLAN
¢ SHKEW OPTION 3/4
REIMFORCEMEMNT SPLAY DETAILS
OMNLY SELECTED REINFORCING
______ F——— l[,; SHOWS FOR CLARITY
_____________ END SEGMENT
(1v} 11} y
E skew ANG 5 swew amGLE £
= |
(=] [+ .
= - & = e
[ETe g | —-—-—- -fr—-—- - [ U - ——
= f SKEW ANGLE + M,
r i . 'Ml-'
END SEGMENT = 1 INTERIOR INTERIDR
SEGMENT [TYP) SEGMENT {TYP )

[Lea |, e | " iNTEROR BURIED STRUCTURE
o BREVCICT N SKEWED JOINTS SPLIT BOX
o . STANDARD PLAN E-20.10-00
PLlﬁ‘N PI—AN SHEEST 2 0F 17 SHEETS
SKEW OQPTION 3 SKEW OPTION 4 APPROVED FOR PUELIGATION

TRAPEZOIDAL END SEGMENT LAYOUT <‘9".<’/ TRANSITIONING END SEGMENT LAYOUT <27, %

STATE DESkad B REE R

% ing Stale R £ 1

Skew Options




— [75 |oR [TSA] MATCH BAR, SIZE
I- TP} -I 12 —TE a8 oR [ TAE < AMD SPACING OF T2 |¢
. i T2 T8 | <4 OR [TRE |<1
TS [N SR S N TN TR U TS NS ST W —" S
- T N E .-'- y:
= o [FFE1< = T 5 AT e | r— —
= - EEACING OF T3] R |
E a " = =
=i TS &t g3 127 1 1 Tr loR [TrE <4
= - T CuR (TYR) e
T4 |oR [T4A] <2 = ]
2 i . -
L SEE SHEET 10 FO Baad @ 12° (e —]] h L Bad|ws @ 87<g
L HIORIZONTAL J-::-m‘r DETAILE ' b ) - -
T OLR (TYP} . . —|Ba oA [Bea)<z )
r I _—|A5 |oR [ASA (MATCH B&A.SITE J !
i L B SPACIMG OF Ba ) <2
[BE] &4 g 12 (TYP.)
=i N GaA |45 @ 0 <3
wis ¥V g . =
L= = Ba g =,
Wed 5 \ )
SET =R R P L S 1
= g™ b gy 1
81 ! - ¥
' B2 "L <A
i . B
21 | B3 [(MATGH BAR SIZE - e -
\\_ . . / AND SPACING OF (B4 )
L e PR | SPLIT BOX ~ SLAE ADDITIOMAL
= - o TYPICAL SECTION REINFORCEMENT WHEN APPROACH
=0 SPLIT BOX ~ SLAB REINFORCEMENT SLAB SEAT IS PRESENT
TYPICAL SECTIOMN
SPLIT BOX REINFORCZEMENT
KEY MOTES
1 BARS [ TTE | AND [TRE | SHMALL BE MSTALLED IN THE EMD SEGMENTS. ROTATE 80° HOOK A5
BENDING DIAGRAM MECESSARY TO PROVIDE THE SPECIFIED CLEARANCE
VARIES . SIZE AMDN SPACING OF BARS [TTE | SHALL MATCH [T7 |
- Tl - —_ —_ n-I I—u
1 | . J ) — BARS [TEE | SHALL BE AS FOLLOWS
bk S - 2
| . " = _ 1 END SEGMENT WITHOUT HEADWALL Ot TRAFFIC BARRIER: ¥5 & 12 " O
= an an wa TE |AND | BS FMD SEGMENT WITH UF TO 2° CALL: WS G L i
- = ] e = EMD SEGMENT WITH UP TO 8% -|-u=... | -b’\-EF' aE
s 3 = hcn: = EMD SEGMENT WITH TRAFFIC BARRIER: 87 @ 6~
1 E = — WARIES < FOR ADDITIONAL END SEGMENT DETALS SEE SHEET 11
1 1 TEE = a| *
_I . | i 1 . {Zr WHEN AN APPROACH SLAB SEAT IS PRESENT, ADDIMONKAL REMFORCEMENT IS REQUIRED A5
s - . - a
= - - - - - | ' L BURIED STRUCTURE
— B _ - _ - _ FOR SPLIT BOX ~ SLAB STRUCTURES:
T3 | T5A| .[B5 ], AHD: [B5A THD L] B3 T7E | AND | THE B, ADD [B44] 85 @ 8° AND [BEA 85 @& §°. BUNDLE WITH TYPICAL [B4 JAND |85 RESPECTIVELY. SPLIT BOX
(ALL DMENSIONS ARE OUT TO QuT) FOR SPLIT B0K STRUC TURES: STANDARD PLAN E-20.10-00
! - ADD [T4A |45 @ 8" ARD [ToA 05 @@ 6" BUNDLE WITH TYPICAL [T4 BMD TS RESPECTWELY.

SHEET 4 OF 17 SHEETS
AFP R

T TIES [T8 | #a AMD B8 44 SHALL DE SPACED AT £ MAX. VERTICALLY AMD AT 207 MAN. HORIZONTALLY,
EACH TIE SHALL BE HOOKED ARDUND LOMGITUDINAL BARS |T9 |OR |BS
ADDITIONAL BARS [T2 | AND [BS  MAY BE ADDED T FACILITATE PLACEMENT OF TIES AS REQUWELD,

VED FOR PLBLMCATION

40 BARS| BT | ANMD T8 |SHALL BE a4 @ 127 WHEN CORRESPONDR®G SLAR THICKMESS < 20 INCHES, AND a4 ETATE OF WK EMOREER
@ 5 FOR THICKER SLABS OGN MO

@ ‘Wachington Stota Degartmant of Trersperiation

Reinforcement Identity & Bending Diagram




DESIGH TAHLE ~ CLASS | STRUCTURES - SPARS 12, 18" AMND 15

DESIGN HEGHT MENMBER THICKNESS TOP UMIT REINFORCEWEMNT <3 BOTTOM UNIT REMNFORCEMENT <3 MATERLIAL QUANTITIES
—— - [Fi] =] r fra] BT Bz — B st | REGQD
SPA | ToraL | umnr | oT. DEPTH  |wesars T BOT. ISLAB [SLABE tco%ﬂ (WALL . mT—r:! (SLAB ISLAB Im%m WAL (8] TOP UNIT BOTTOM UMT | BEARING | HORIZ
5 Fo SLABE | SLAB INTERIOHR]) EXTERIOR) INTERIDR] ) MNTERICR) EXTERIOR] INTERIIR] il DEMARMD SOWT
Ho | waLL | wall w | | e (mes) T8 cone. | sTem. | comc. | stEsL | PSP | TYPE
HT HE > P R P A - .
\i\ | l_\_}\ | SIZE | sPA | SIZE | SPA, | SEE | SPA | ™ SIZE | sPA | T | RIFE sPa, SIZE | SPA. | SIZE | SPA. | SIZE | 5PA | BL SEE | SPA. .\3/ (CYIFT} | (LESIFT] | |S¥FT) | LBSFT) A \é\

FsFD=Z L2 1z e ol B G 1z a -3 #5 1o faazd & il F Ll 2 T = & 053 06, 1 1.06 =S5 =T z

FoFDs g Ao 1z Lt AT L w5 1z ] 8 4 12" wE - wT = wT = . k=3 & 058 a4 1.06 IEZ5 2490 2

1z 1 has L] T FO =& = 1= L3 ag L2 w3 1z PA g -2 M Ll 12* M [ Ll = L = £ ol & raa (=] 1128 1.28 3189 2301 2

F<FOD =8 1= 1 1z e B wE 1z =1 B =i 12" ) & Gl = = = T4 =i a 059 1ZE 1.28 3T 4255 F4

B'= FD = 10 12 L] i o 1z A i Lai] 10" L0 = w7 = =] = I 3 & 033 150.3 1.28 a2 3631 2

r=fFo= 2 o "% E = 12 =1 - =1 12* ] & #5 & Hr & || o - -] 187.2 1.18 3514 P ] 2

10 L] W TEFD =4 Ll &8 B G 1z A ad - WA = 12" 3 = ] = #r =2 51" = & — oeg 138.2 1.1% IFEs 233 2

= FD=sH 12 L) L2 WS e L] i i 12" w3 - W = L = a1 i & 0&1 783.6 1.38 FES 3147 2

B'< FO = 10° 1z as B =E 127 ! iy =5 10" ] =3 5 = L] - T i - a1 [\ 1.50 4T k] z

FEFD=<2 1o L) L W ™ L) ™ 3-0" A : 3 - 3 [ L] 10" Lzl =~ 4T wd & 0.3 1 1.15 3N 2030 1

FPsFD S gleg L) L2 . El wE ™ -0 o] i i 12" WS = Ll 1z WE =3 a0 i & [ R=2] A 1.15 2822 192 1

LcFO=H 1o an B #5 10° an 5 - e - " E 12° e & o 10r 5 - T o - . 1.09 ] 1.26 328 raz 1

15 12 T B<FO s 12 1= 0 3 = 1z a5 B F-10 = g L 12" =0 & = 1z- #r & 5 = g 127 3 1.50 L] ErE] 1

™ L T 1< FO < 18 = 210 B i 1 B B N i i ol 12* L] [ Ll il o 5 T £S3 & 1.58 3 1.50 ITES SLHE 1

15 T We FO = 20 1z 10 B #8 B sE B e = i i 12° #10 [ £ 1z s E T T = 1.48 8 1.71 4172 5372 1

2= FD = 24 1= =10 L bt o =5 S 11 e - L bl 12" ] - bl L= sl & F-117 b = bl 1.58 L 1.92 Rt a2 1

2= FD = 28 1 #11 L e 0" T 5 11" Lo g L4 ad 12 Lalv] e WG 10 W = 11" i & b 1.59 B 1.8@ 4730 T3 1

M= FD= 3T 1= =211 B = 10° =7 5 41" ) g v = 12° =11 = & 10 /e - &1 = - W 189 L 2.0 T | 8145 1

IT7< FO = 38 1z #1 5 #T 0" a8 5 41" 74 i ¥ E 12" #11 & T 10 ] = 1" E = ki 153 472 2.02 5223 S 1

F<FD=2 uleg af B e 1> il i L 12* L] [ ] & Lod = b o £ & 104 TE4.2 1.37 4223 X259 2

FO=a o a5 2 w3 il g 2 Ll 12* Ll [ Ll = Lo = Py ol & [=X-r] BA.0 1.37 4207 345 2

190 A L F<FOEE = = & 5 o A = & A = 12° =10 & & 0 = E &3 =i a WA 1.06 195.9 1.63 44510 Rl 2

F<FDs 1 Ag L e 1= L] : aad 12° L) e L 10 AT = 310 i & 1.18 106.3 1.7% 4128 Mes 2

A= FD < 90 12 210 B ) 1 - - el 12* &5 [ bl & o] & & £ & 1.18 1983 1.78 451 R 35T 2

rFEFD =2 1o a% B = 5 B = R e - 3 E' ] & £ 10" e [ 1" 1 = 122 280.0 1% IE 2 1877 1

18 FEFD =4 Ao 2 B w5 8" w6 B" &-or i) B 4 12" #a & e - e 5 F-1- =i & 122 gt ) 1.37 3564 2001 1

12 T &' FO = gleg a5 B w3 - L] B Ha B i i M ol 12* L] [ w5 il o 5 T £S3 & A 1.5 2E1.4 1.45 3516 2549 1

™ - ™ B'< FO = 10° 1o #10 B #E 12 s B X = i i 12° #10 & 5 10" r e o ET - 1.47 JE. 1 1.6 4284 3138 1

15 wr W< FD S 141 L #11 Ly WS L L] L F-9r L] i 4 12" L] [ Ll 10" L = ¥ i & 167 360.8 1.87 4 3 s 1

WeFDs 18 1 #11 L L O L O 11" Lo ) Ld ad 12 Lalv] e e 10 AT s 11" i & b 179 380.4 2.12 4518 SAT3 1

e FD = 2T 1= =211 5 = 10- BE 5 F-11m ) g b = 12° =11 B =) 10 /e - 11- = - W 1.7 4415 2.12 4840 S84 1

IT< FO = 30 1z Eaky N #T " a5 5 4-1" 4 g ¥ w4 12" F10 4" T 10 == = 1" E = ki 1,92 4EZ.T 2.7 5104 ] 1

3 3

K\EY NGT_E'E I RIGGING LIMNES

<17 DESIGN SFPAN 'S, BEHALL BE TAKEN EQUAL TO THE HORIZOMTAL DISTANCE BEETWEEN INSIDE FACE MAY  BE VERTICAL
OF WALLE AT THE CORNER SETWEEN THE FILLET AM0 THE WRLL A5 SHOWK Ol SHEET 1. FOR
SEGMENTS WITH A SHEW GRAFPHICAL CLARIFICATION OF ECRUR 0
DESIGH SFAN FALLE IM BE TWEEN A DESIGN SPAM VALLE BN T BOIMT (TYP e

= LOMGER SPAN. CLASS d ! = -I':_VF 3
THAN 20 FEET SHALL USE GEOMETRY AND REMFORCEMENT FOR 21 FOOT SPAM CLASS 2
STRUCTURES WITH A PGA = 032G 1

i B 1
%‘/' THE MAXIMLA FILL DEPTH OVER THE ENTIRE BURIED STRUCTURE SHALL BE USED WHEN 2.0 1
SELECTING CESIGN FILL DEPTH. RS !
(TrR) "I i
<3 FOR REINFORCIMG DETAILS SEE SHEET 4 . ! |
[ I

Q- MAXIMLM REQUIRED BEARING RESISTAMCE FOR STREMGTH LMIT STATE. L _I

0 MAX

<5» THESE STRUCTURES HAVE BEEN DESIONED FOR & TRAVERSE DIFFERENTIAL SETTLEMENTS —E
DESFLACEMENT EQUAL TO 2 NCHES = 100 FEET OF STRUMCTURAL SPAN (DESIGN SFAN + 1.0 h
FOQT}

: HANDLING ORIENTATIONS FOR TOP AND

f’%;_/ FOR HORIZOMNTAL JOINT TYPE DETAILE SEE SHEET 10 BURIED STRUCTURE

\.\'r - WLl TIES [TE Jami [BE JARE REQURRED WHEN INDeGATED BY LETTER Y SPLIT BOX

"1“3‘:} MATERMAL QUANTITIES ARE FOR A TYPICAL INTERIOR SEGMENT. STEEL WEIGHT DOES MOT STANDARD PLAN E-zu."ﬂ-nu
INCLUDE ADCITIONAL REMFPORCING REQUSRED FOR ASPROMCH SLANR SEAT. TOF UNITS oMLY TOP AND BOTTOM TOF AND BOTTOM TOF SLAS UNITS

URTS UMITS . . SHEET 5 OF 17 SHEETS
= SPAC T ik " SURETITUT T CBAR » = ap L . ,
\?:) SINGLE BARSE SPACED AT 4 INCHES MAY BE SUBSTITUTED BY TWO-BAR BUNMDLES SPACED AT & b, e o “h ] i i AFPROVED EOE FUBLGATION
S0 QUANTITIES OF BOTTOM UNIT CORRESPOND TO 'HE' = 18008, [ ] = = ( - = 1 = =
15" MAKX L | 16" MR [

@ REINFORCING OF PRECAST UNITS HAVE BEEN DESIGNED FOR HANDLMG AND SHIFFIMNG - = = == SHAPED UMITS B - - ETATE DEFeGH EHEREER
ORIENTATIONS PRESENTED OMN THIS SHEET. ALTERNATE SHIPFING OR HANDLUMG DRIENTATIONS (TYP.) MAY BE SHIRPED TYF.) .
SHALL BE AMALYZED BY THE CONTRACTOR OM THIS FACE ﬁ vgtan Sreta 12 af Trerspartatian

qﬁ:s COMCRETE COMPRESSIVE STREMOTH SHALL BE AT LEAST AT = 25 K5 FOR HAMOLMG AND F'C = 7.0 KE| FOR SHIPPING SHIPPING OQORIENTATIONS {}" v c(gf

Class 1 Design Tables w/Shipping & Handling




OESIGH TABLE ~ PiEA = 0,335 —~ CLASS || STRUCTURES - SPAME 21°, 247, 27 ANLD ST

DESIGH HEIGHT WEMEER THICKNES & TOF URIT AESHFCRCEMENT 5 BOTTOM UNIT REINFORCEMENT (37 MATERIAL QUANTITIES DESIGN VALUES
= e — = TR .
u:i:::‘" TOF BOT. ror | moT |5I§Iﬂ [s.a LTa] rw'T‘u_ JTT. rs ISLAR [BT] rwl;\Elu_ ToE LRI BOTTOM UMIT BERRING ngg
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5 H WALL | WALL ™ = . ITHS] (TIES) IFEF DSPL. | rvem
G =T e SIZE | GPA | BIZE | SPA. | SIZE |SPA. TL suE | sPA | 5 SIZE | SPA | BIZE | SPA. | SIZE | SPA | SIZE | SR | BL | sZE | sPa o :;3":2‘_.‘ ;‘;";_r B> &
1= " A HE NA L Lo an [ o L o L 4= e 2. w [ SR 1.76 ae 2 [ SR 2
o A 1 3 " ) [ A 24 w | sw e | s W ar 6 | w4t | xa s [ 176 Az .6 [ 2
IFa 8 A a4 2= | wwm | e | @ a0 | a7 re | wa " [ 190 asa0 [ 2
21 12 L "E i NA - "= an [ w5 (i ar a* L o P 181 @135 o168 14
1= " 14° L = w NA ad Lo an [ o L ar Ll e 2. w [ SR 1.76 2154 nar 18
1z TO A " o [F3 " 1e e E A a4 2w | wwm | e | a7 w | er B | w | % " T 5 1
[Fd 2 »or e " A a1 1 1| e %= [ a8 yar | #a = [ F] 1
1= 2r 2 e w NA ad 5" #11 [ t 19%e an E i o e 2. w [ SR 2 1
ar T 20 il il [ "wr 1 e L o 1 MNA - 1 e L] [ T L - an 5= - e = w [ A 3 1 1
A ) i | #a = | =5 [ a7 & | F& | % s T 5 =
[y 1o A i | e - s - o7 F5 | wa " [ o F
A i | e e w7 we | a7 ¥ | wa = A 2 2
=5 G A e s | =a D T T & | ¥ | % " T 5 1
240 er ] A a4 1= | sa & 1w | 7 we | w4 " [ . 1
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L u NA ud =5 w11 L 10 er 5 e " M -] 1
e o A a4 [ si0<as 4= | ®F 10 | a7 w1 | =a - s 5 1
T To I [T Anar | Ty " A [ = | ea & = &= [T T | wa ~ T P 1
1= e u nNA ud L Ll H [ E o an " A a 1
[F3 A e | =m | e | #e G 3 " m 5 =
[ A "0 12 NA ad Lol i [ e (i az o P 5 2
= A ad El LRl [ e 5 an " [y ] E]
IEES e | HNA e | wr | 28 e | #5  or | er | A T | K
ar 1 TO A & T iF3 = & A a4 1 | wm | & | #8  ior | a7 & [ ] 1
1= L Ly NA ad =5 w0 [ L 2.3 10w ar w s a 1
1= e w NA ad 5" w11 & £ 2. 19%e ar w [ SR ' 1
FEE =TT I =R T T T Y 3 A = i | &8 = | *= i | o8 T WA T 1
1 wE o MNA a4 Lol i =~ wE 10 L] o [ R & 1
T A o W | e | e | #e & [T 3 A % a1on A z
o WA 1 1z A o 1= | e | [ a7 " [ ] 2322 [ z
[Fa A ot 9" 1 == " [ [T " [ ] 2737 [ F
1 1= L = w 1 NA L 1 5" w0 [ [ t 5 ar w 1 [ SR 3 im1a 1 nas 1 1
ar 1 T 13 TG Fa s w A a4 | = e & a7 r [ 1 e [T 1
iF3 = & A o4 a ¥ = E o8 o [ 7 2414 [ES 1
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KEY HMNOTES
“17 DESIGN SEAN % SHALL BE TAKEN EOUAL 1O IHE HORIZOM AL DISTANCE SCTWELH INSIIE FACE OF WaLLS AT 1
CORMER BETWEERN THE FILLET ARD THE WWALL AS SHOWH ON S Gt SECGMEMNTS WITH A SKEW SEE GRAPHECAL
CLARIFICATHIN OF ESKGH 8PaN ON SHEET 3. IF THE DESIGH Sr‘\-‘-h r.l"'\. LS INBETWEERM A DESIGH SPAM WALLIE IN THE
TABLES, USE REMFORCEMENT FOR THE LONGER SPAM,
(':?/ THE MAXIMLTA FILL EFTH OWER THE ENTIRE BURIED STRUSTURE SHALL BE LFSED WHEN SELECTING DESMEM FILL DEFTH
3% FOR REINFORCING DETAILS SEE SHEET 4
T MAXIMUM REQUIRED BEARING RESISTANCE FOR STREMGTH LIMIT STATE
<5 THE STRUCTURS HAS BESM DESIGNED FOR THE RACKING DISPLACEMENTS FRESEMTED HERE. THESE DESIGN WAL UES ARE
CETERMIMED BASED ON THE DESIGN CRITERIAAS OUTLINED B THE BOM. THESE STRUCTURES HAVE BEEN DESIGNED FOR
& E - s rE o ‘HEE SES 100 FEE ETRUGT 5
A THAVESSE DIFFERENTIAL SETTLEMENT DESFLACEMENT EQUAL TO 3 NCHES FES 100 FEET OF STRUCTURAL SRAN BURIED STRUCTURE
B FOR HORIZOATAL JOINT TYPE DETALS SEE SHEET 10, SPLIT BOX
F WALL TIES TEIAND B ARE REQUSRED WHEN INDICATED BY LETTER " STANDARD PLAN E-20.10-00
B> MATERSAL GUANTITIES ARE FOR TYPIGAL INTERIOR SEGMENT. STEEL WEIGHT DOES MOT INGLUDE ADDITIONAL SHEET 8 OF 17 SHEETS
REIMFORCING REQUIRED FOR AFFROACH SLAE SEAT.
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CORMER BETW THE FILLET AMD THE WALL AS SHOWH ON SHEET 1, FOR SEGMENTS WITH A SKEW SEE GRAPHICAL
LA FIEAT Vo) D DI SSEt SEn ON SHEET 3 IF THE DIt SPAM FALLS INDETWEER A DRSS SPAN TALUE 1 THE
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<3 THE MAXIMUM FILL GEFTH OWVER THE ENTIRE BURIED STRUCTURE SHALL BE USED WHEN SELECTING DESISN FILL DEFTH
“'./3\"' FOR REINFORCING DETAILS SEE SHEET 4
S MARIMLM AEQUIRED BEARING RESIETANCE FOR STRENGTH LIMIT STATE
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& c e e INE H hese | HA ] 5
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<>wﬂ. LTIES T& AND EEARE REQLNTED WHEN INCSCATED BY LETTER ™ STANDARD PLAN E-20.10-00
i MATERMAL QUANTITIES ARE FOR TYPICAL INTERIOR SEGMENT. STEEL WEIGHT DOES MOT INCLUDE ADDITIOMAL SHEET 7 OF 17 SHEETS

REINFORCING REQUIRED FOR APPROACH SLABE SEAT.

AFPROWVED FOSR PUBLMCATION
"3} SINGLE BARS SFACED AT 4 INCHES MAY BE SLIMESTITUTED BY TWO-BAR BUMDLES SPACED AT &

<) a‘- QUANTITIES OF BOTTOM UNIT CORRESFOND TO "HB' = 10007

ETATE DERGH ENIRNEFR
dj} SEE SHEET 5 FOH HAMOLIMG AND SHIFPING GRIENTATIONS 6 wgton Stote D oF Trersgar
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SCENARIO 3
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L ] N C Hs, OR COMNCRETE FROADA YA Y SECTION
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cIP SHEET 15 SCEMARKS DESCRIPTIGHN Tn?p'ﬁgiﬁs OVERLAY SECTION ANDICR
1P, END DIAPHRAGK SHEET 17 MM & & CSBC) BACKFILL
FILL DEFTH FO¥ TOFFIMNG SLAS OWERLAY 17 TO 1,550 = 2
STEEL:
WID RESTRAINER SHEET 13 MERTICAL SHEAR TRANSFER
ACROSS JOINTS OF HOT REQUIRED REGQURED MOT REQUIRED | MOT REQUIRED
VIREETRAIMNER EHEET 14 ADJACEMNT SECGMENTS

SEISMIC RESTRAINERS:
LOMCITUIDNMAL (RECTD FOR SPLIT BOX-SLABS )

EXTEMDED SEAT WIDTH SHEET 10

QR PROVIDE AN;

AFPROACH SLAB SHEET 13-15
TRANSWVERSE:

STEEL APPR. SEAT SHEET 14

ACICEL. BRIDGE COMNST, SHEET 16

C P END DIAPHRAGHK SHEET 17

SLAB BETWEEM FIRET THREE
SEGMEMNTS AT EACH END

NOT REQUIRED

[SEE SHEET 12}

ACGCERTABLE JOINT TYPE TYFE 2A TYPES 3 & 4 TYPES 1&3 | TrPES 1,243
EFPQXY COATED REINE
YES YE =)
REQUIRED M TOP SLAS e = @
CLEAR COVER TO TOF MAT = HRAA, oM = =
OF REBIF 2.5 2
LOME. CONNECSTION AT TOS WELD TIES LONGITUDINAL TIE PLATES

[EEE SHEETS 2 AMD 12)
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©®e © &

— FLILL RO Dusy
SECTION HMA

J 0 AND CSBCMGSTC
d 12° MIM. TOTAL

¥ M

“

SCENARIO 3

HOTES
PROMVIDE APPROACH SLAS WHEN REQUNRED IN THE COMNTRACT
DOCUMENTS.
AFFROALCH S5LAB AND EXFANSION ANCHDR SHALL BE FER
STANDARD PLAN A-4050 AND PER ADDITIONAL DETAILS OM SHEET
13

SEE SHEET 11 FOR 5" MIN, CONCRETE TOPPING SLAB DETAILS

FOR APPROACH S1AB SEAT DETAILE SEE SHEETS 13 14 1% AMD 17

SEE SHEET & FOR TYPES AND DETAILS OF TOF SLABR
LONGITUDIMNAL JOINTS.

e TOTAL FILL
r DEFTHS = 2.0

/

22T

SCEMARIO 4

=20

SCENARIO 4

BURIED STRUCTURE
SPLIT BOX

STANDARD PLAN E-20.10-00
SHEET 8 OF 17 SHEETS

APPROVED FOR PUBLMGATION

ETATE DRWGH BHONEER
drota 12 wf atia:
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cenario’s, Shear Transfer, and Top Joint Criteria
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TYPE 1 <&» TYPE 2 &3> TYPE 2A <Z:3> TYPE 3 <5nTnEs TYPE 4 3> [OaM PRIOR TO
ELEVATION
TOP SLAB LONGITUDIMAL JOINTS ALTEHMHTNES@
KEY MNOTES
<i» SEE SHEET 8 FOR JOINT TYPE SELECTION CRITERIA
<E: THIS JOINT GAM BE USED IN COMBINATION WITH
- WELD TIES. SEE SHEET 12 FOR DETALS.
E § JQINT  — BUTYL RUBBER
= ¥ — INTERIOR FACE ; BN SRR . <3» BEE JOINT TYPE 1 FOR TYFICAL REIMFORCING AND
[ i _.,]. SRy ! o JQINT _cEal mvP) -, _..|L+ DETAILS WOT SHOWWN.
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— z DETAILS
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Bz |- / 35" MIM. S a - BACKER ROD FON EA’GH ETNUGT'.IRE EKC-EF'T 1"|"F'E 4 15 oMLY
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TYPE 1 <2 TYPE 2 <3 TYPE 3 <E3x SPLIT BOX
> © ¢8> REFER_TO SPECIAL PROVISIONS FOR UHPC
REQLEREMENTS. STANDARD PLAN E-20.10-00
SHEET 5 OF 17 SHEETS
ELEVATION APPROVED FOR PUBLICATION

BOTTOM SLAB LONGITUDINAL JOINTS AL'I'ERH&‘IT‘H"EB-@;
ATATE DEAKEN FRGINEER

B i e

Top & Bottom Slab Longitudinal Joint Types
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KEY NOTES: secTion (a) BURIED STRUCTURE
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WALL HORIZONTAL JOINT TYPES BACKFILL OM TOP OR AGAINST THE SIDES OF THE STRUCTURE. GROUT 14" OR GREATER, FLACE PREMOLDED JOINT FILLER (FMJF) IN THE GAP TANDARD P N E-20.1
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<é'> EITHER WERTICAL WaLL JOINT TYFE 1 OR MINIMUA COMPRESSIVE STREMNGTH OF 2500 PSI BEFORE BACKFILL AT THE BOTTOM UNIT, FILLER PLATE OR PMJF SHALL BE SIZED FOR THE SHEET 10 OF 17 SHEETS
TYPE Z IS PERMISSIBLE. PLACEMEMT. FULL WIDTH AND HEISHT OF CONTACT AREA WITH WT RESTRAINER
APFRONVED FOR PUBLICATION
3> MANUFACTURER VARIATIONS OR MOMINAL <5 ANCHORS SHALL BE T/B° DA SET IN 6" LONG HOLES. MANUFACTURER AND <Fr THIS JOINT CAM BE USED IN COMBINATION WITH WELD TIES
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GEOMETRICS SHALL BE SHOWM IN THE AND LOCATION OF RESIN BONDED ANCHORS TO AVDID COMNFLICT DURING ARE UTILIZED. SEE SHEET 12 FOR WELD TIE DETAILS — e —
FABRICATION SHOP DRAVANGS. INSTALLATION pEsia
B> THIS JOINT SHALL BE USED FOR CLASS 2 STRUGCTURES WITHOWT AN Washingfon Siote Deporimess of Tronsporaticn
APPOACH SLAB

Wall Joints (Horizontal & Vertical) and Restrainers
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SEISMIC LATERAL FORCE RESTRAIMER SELECTIOM CRITERIA:
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Seismic Lateral Force Restrainer ~ A.B.C. Option
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