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CONSTRUCT THE FISH PASSAGE AND WEST 
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STRUCTURE GENERAL NOTES

   STRENGTH I = ä   DC + ä   DW+ ä  EH + ä  EV + ä  ES

 

ä  (LL+IM) + 1.00 WA + 1.00 BY + 1.00 EQ

                  + 0.50 (LL+IM) + 1.00 WA  + 1.00 BY + 1.00 IC

  

  DC = DEAD LOAD OF STRUCTURAL

        COMPONENTS

  DW = DEAD LOAD OF WEARING

        SURFACE

  EH = HORIZONTAL EARTH PRESSURE

  ES = EARTH SURCHARGE

  EQ = EARTHQUAKE

  EV = VERTICAL EARTH PRESSURE

             LOAD ALLOWANCE

  IC = ICE LOAD

LOADING NOTES:

2. EQ LOADING INCLUDES BOTH LATERAL RACKING DEFORMATION AND VERTICAL

3. EXTREME II LIMIT STATE LOAD COMBINATION RELATES TO SCOUR AND ICE DESIGN.

   SECTION 3.6.

LOAD COMBINATIONS

LIMIT STATES SHOWN, IN ACCORDANCE WITH BDM SECTION 8.3.3-B.

THE FOLLOWING COMBINATIONS HAVE BEEN INVESTIGATED AT THE

                  + 1.75 LS + 1.75 (LL+IM) + 1.00 WA + 1.00 BY

= 0.50 FOR (LL+IM) IN EXTREME Iä   

       FOR ALL OTHER EFFECTS

= 1.20 FOR DEFORMATIONS, 0.50/1.00ä   

FOR ES = 1.50 MAX./O.75 MIN.ä   

FOR EH & EV = 1.35 MAX./0.90 MINä

FOR DW = 1.50 MAX./0.65 MIN.ä   

FOR DC = 1.25 MAX./0.90 MIN.ä   

4. LOADS AND LOAD FACTORS FOR CONSTRUCTION WERE IN ACCORDANCE WITH BDM

   SEISMIC LOAD.

FP5-02

   SERVICE     = 1.00 DC + 1.00 DW + 1.00 EH + 1.00 EV + 1.00 ES + 1.00 LS

                  + 1.00 (LL+IM) + 1.00 WA + 1.00 BY

   EXTREME I   = 1.00 DC  + 1.00 DW + 1.00 EH + 1.00 EV + 1.00 ES + 1.00 LS

                  + 

   EXTREME II  = 1.00 DC + 1.00 DW + 1.00 EH + 1.00 EV + 1.00 ES + 1.00 LS

  LL + IM = LIVE LOAD PLUS DYNAMIC

  LS = LIVE LOAD SURCHARGE

  WA= HYDRO-STATIC PRESSURE

  BY= BUOYANCY
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ASTM A449. 

ALL RESIN BONDED ANCHORS SHALL BE ASTM A193 GRADE B7, OR 

BE ASTM A307, AND SHALL CONFORM TO STD. SPEC. 9-16.3(4).

ALL BOLTS, NUTS, AND WASHERS (UNLESS NOTED OTHERWISE) SHALL 

ASTM A500 GRADE B F  = 42 KSI

STEEL PIPE STRUTS: ASTM A252 GRADE 2 F  = 35 KSI OR

STEEL PIPE SECTIONS: ASTM A53 GRADE B F  = 35 KSI

STEEL ANGLES: ASTM A36, F  = 36 KSI

GRADE 50 F  = 50 KSI

OTHER PLATES; SUCH AS BEARING PLATES: ASTM A572, 

OTHER STIFFENER PLATES: ASTM A36, F  = 36 KSI

STIFFENER PLATES AT TIEBACKS: ASTM A572, GRADE 50 F  = 50 KSI

STEEL SHAPES: ASTM A572 OR A992, GRADE 50 F  = 50 KSI

7.8

7.7

7.6

7.5

7.4

7.3

7.2

7.1

CONSTRUCTION SEQUENCE

10.

9.

8.

7. 

6.

5.  

4.  

3.  

2.  

1.  

18. BACKFILL TO FORM STREAM BANKS AND BED.

17. INSTALL FENCE, AND APPLY PIGMENTED SEALER.

16. FORM AND PLACE PERMANENT FASCIA, AND CAP BEAM (WHERE REQUIRED).

15. INSTALL SUPPORT STUDS AND REINFORCEMENT.

14. TURNOFF GROUND FREEZING.

13. CONSTRUCT FINAL TUNNEL LINER.

AND CONSTRUCT FOOTINGS.

12. SEQUENTIALLY EXCAVATE TUNNEL, INSTALL INITIAL SHOTCRETE TUNNEL SUPPORT, 

11. INSTALL GROUND FREEZING SYSTEM.

10. EXCAVATE TO BOTTOM OF FASCIA ELEVATION.

INSTALL WEEP HOLES AS EXCAVATION REACHES INSTALLATION ELEVATIONS.

FREEZE PIPES. INSTALL SOIL NAILS, AND SHOTCRETE FASCIA FOR THE HEADWALL. 

REFER TO SUPPORT OF EXCAVATION PLANS FROM BRIERLEY ASSOCIATES. INSTALL 

SPECIFIC STAGES AND DETAILS ON THE HEADWALLS CONSTRUCTION SEQUENCE 

9. REPEAT STEPS 6-8 FOR SUBSEQUENT PERMANENT GROUND ANCHOR LEVELS. FOR 

DESIGNATED LOCK-OFF LOAD.

8. PERFORM PRODUCTION ANCHOR TESTING AND LOCK-OFF THE ANCHOR TO THE 

7. INSTALL THE FIRST PERMANENT GROUND ANCHOR.

INSTALL LAGGING AS EXCAVATION PROGRESSES.

6. EXCAVATE MAX. 3-FT BELOW THE FIRST PERMANENT GROUND ANCHOR LEVEL. 

COMPACT BEHIND THE LAGGING.

5. INSTALL LAGGING IN THE EXPOSED PORTION OF SOLDIER PILE, BACKFILL AND 

4. INSTALL DEWATERING SYSTEM.

3. INSTALL SOLDIER PILES.

2. INSTALL WORKING BENCH.

1. IMPLEMENT INSTRUMENTATION AND MONITORING PROGRAM.

GENERAL CONSTRUCTION SEQUENCE (TO BE CONFIRMED AND DEFINED BY CONTRACTOR):

INITIAL SHOTCRETE SUPPORT.

FREEZING, AND SEQUENTIAL EXCAVATION METHOD (SEM) TUNNEL INCLUDING ITS 

MONITORING, DEWATERING, TEMPORARY SUPPORT OF EXCAVATION, GROUND 

WORK FOR REVIEW AND APPROVAL. THESE INCLUDE: INSTRUMENTATION AND 

CONTRACTOR SHALL SUBMIT DETAILED WORK PLAN AND DESIGN OF TEMPORARY 

OTHERWISE.

EXPOSED EDGES OF CONCRETE SHALL HAVE 3/4" CHAMFER UNLESS NOTED 

AND WHERE CONCRETE IS PLACED AGAINST THE GROUND

LOCATIONS AND 3" AT THE BOTTOM OF BURIED STRUCTURE OR WINGWALL FOOTINGS 

FACE OF CONCRETE TO THE FACE OF ANY REINFORCING STEEL, SHALL BE 2" AT ALL 

UNLESS OTHERWISE SHOWN IN THE PLANS, CONCRETE COVER, MEASURED FROM THE 

STRUCTURAL STEEL

EMBEDDED IN SHOTCRETE FINAL LINER SHALL BE EPOXY COATED.

STRENGTH SHALL BE 60,000 PSI, UNLESS NOTED OTHERWISE.  REINFORCING STEEL 

COMPRESSIVE STRENGTH SHALL BE 4,000 PSI. REINFORCING STEEL YIELD 

CAST-IN-PLACE CONCRETE SHALL BE CLASS 4000. SHOTCRETE 28-DAY 

GEOTECHNICAL REPORT DATED FEBRUARY 2025.

THIS BURIED STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH THE RFC 

 

THE FINAL HYDRAULIC REPORT DATED JANUARY 2025.

THIS BURIED STRUCTURE HAS BEEN DESIGNED FOR SCOUR IN ACCORDANCE WITH 

 

V    = 967 ft/sec.

ACCELERATION COEFFICIENTS OF 1.18g AND 0.68g, RESPECTIVELY, FOR SITE WITH 

ACCELERATION OF 0.50g, AND 0.2 SECOND AND 1.0 SECOND SPECTRAL 

CONSTRUCTION OF ROAD TUNNELS - CIVIL ELEMENTS USING PEAK GROUND 

ACCORDANCE WITH THE AASHTO TECHNICAL MANUAL FOR DESIGN AND 

THE SEISMIC DESIGN OF THIS BURIED STRUCTURE HAS BEEN COMPLETED IN 

 

100-FOOT OF SPAN OF DIFFERENTIAL SETTLEMENT, AND 2" TOTAL SETTLEMENT.

(2020). THE STRUCTURE HAS BEEN DESIGNED FOR LESS THAN 1-INCH PER 

REQUIREMENTS OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 9TH EDITION 

THIS BURIED STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH THE 

 

DATED 2023.

STANDARD SPECIFICATIONS FOR ROAD, BRIDGE, AND MUNICIPAL CONSTRUCTION 

REQUIREMENTS OF THE WASHINGTON STATE DEPARTMENT OF TRANSPORTATION 

ALL MATERIAL AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH THE 
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0" 
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BOND L
ENGTH

15'-
0" 

MIN
. (T

YP.)

(5' MIN.)

H/3

3
"
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0
"
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W.P.
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"

VARIES

1'
-
0
"
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T
 
"D

" 
V

A
R
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S

3
" 

C
L
R
.

TYPICAL SECTION

SIMILAR FOR SOLDIER PILE WITHOUT P.G.A.

SHOWN FOR SOLDIER PILE WITH P.G.A.

P.G.A.= PERMANENT GROUND ANCHOR

LOAD ZONE

LINE OF NO

ã'
f

ï»¿45
2

3
"

LIFTING HOLE

SOLDIER PILE

1

2

2

  LIFTING HOLE

¢ W SECTION AND

1

& WORK LINE

WALL ALIGNMENT

FINAL GROUND LINE

2"ø HOLE

W SECTION

TOP OF

LAGGING (TYP.)

TEMPORARY

PILE

TOP OF SOLDIER

PRIOR TO P.G.A. TENSIONING

LIMITS OF EXCAVATION

SLOPE VARIES

CONCRETE FASCIA

SEE DETAIL 1, SHEET FP5-15

CEMENT CONCRETE GUTTER 

2:1 (MAX) SLOPE

FOR TOP OF WALL DETAILS

SEE SECTION A, SHEET FP5-15,
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SOLDIER PILE/TIEBACK WALL DETAILS 1
FISH PASSAGE STRUCTURE NO. 405/61

JUANITA CREEK (MP 21.94)

 SHEETS FP5-19/FP5-28 

SHAFT SEE SOLDIER PILE SCHEDULE,

FOR DIAMETER OF SOLDIER PILE 

WALL CAP.

WSDOT MT. ST. HELENS BELOW 

WALL CAP.

COLOR: WSDOT MT. BAKER FOR 

LIMITS OF PIGMENTED SEALER.

SPECIFICATION SECTION 6-16.3(6).

TEMPORARY LAGGING SHALL CONFORM TO STANDARD

CONCRETE WHEN PLACED IN THE WET.

CONCRETE WHEN PLACED IN THE DRY.  USE PUMPABLE LEAN

USE EITHER CONTROLLED DENSITY FILL OR PUMPABLE LEAN

SOLDIER PILE WALL

WITH P.G.A.

PLAN

¢
 
P
IL

E
¢
 
P
IL

E

TO SOLDIER PILE (TYP.)

3" MIN. CLR. COVER

OF SOLDIER PILE SHAFT

REMAINING PORTION

BETWEEN SOLDIER PILE FLANGES

DRAINAGE MAT (TYP.) CENTERED

4'-0" WIDE STRIP OF PREFABRICATED

TEMPORAY LAGGING

SHAFT BACKFILL TO PLACE

WHERE NECESSARY CHIP OUT

LAGGING

P.G.A.

TO P.G.A. ASSEMBLY (TYP.)

1½" MIN. CLR. COVER

OTHERWISE APPROVED

NATIVE MATERIAL OR 

TEMPORARY LAGGING WITH 

BACKFILL VOIDS BEHIND

IN FP5-19 AND FP5-28)

(REFER TO SCHEDULE 

W SECTION 

(SEE FP5-14)

HS PIPE 

IN THE SHOP 

LIFTING HOLE TO BE DRILLED

C
O

N
C

R
E

T
E
 
F
IL

L

INCLINATION DETAILS

FP5-19/FP5-28 FOR TIEBACK

SEE TIEBACK SCHEDULE ON

(REFER TO FP5-36/40 TO 43)

FASCIA THICKNESS
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ELEVATION - SOLDIER PILE

WITH P.G.A. THRU WEB

VIEW   A

-

ANCHOR HEAD ASSEMBLY
P.G.A.
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CERTIFICATION STAMP

RFC

RESERVED FOR

CERTIFICATION STAMP

RFC

RESERVED FOR

PIPE SLEEVE WELDING

TYPICAL P.G.A. POCKET

ELEVATION

COVER ¡ WELDING

TYPICAL P.G.A. POCKET

PLAN

P.G.A.s

TEMPORARY CASING SHALL BE USED WHILE DRILLING ALL 6.

REFER FP5-19 AND FP5-28 FOR P.G.A. SCHEDULE.5.

BEARING PLATES.

ALL ANCHORAGE COVERS SHALL BE BOLTED TO THE 4.

INSTALLATION AND LOCK-OFF OF THAT ANCHOR.

PERMANENT GROUND ANCHOR ELEVATION BEFORE 

EXCAVATION SHALL NOT EXTEND MORE THAN 3'-0" BELOW A 3.

PLACEMENT TOLERANCE.

ï»¿+/- 2î€€VARIATION IN THE SLOPE OF THE SOIL ANCHOR

ANCHOR HEAD SHALL BE DETAILED TO ALLOW A MINIMUM OF 

THE DOUBLE CORROSION PROTECTION SYSTEM AT THE 2.

INSTALLATION ANGLE.

ï»¿P.G.A. SHALL BE INSTALLED WITHIN 1î€€OF DE1.

HSS 85
8" x 1/2'' PIPE 

" x 1/2'' PIPE 8
5¢ WEB & HSS 8
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SOLDIER PILE/TIEBACK WALL DETAILS 2
FISH PASSAGE STRUCTURE NO. 405/61

JUANITA CREEK (MP 21.94)

COVER PLATE

COVER PLATE

COVER PLATE

2

2

2

2

BEARING PLATE  3

3

FP5-40 TO FP5-43

EXCEPT AS NOTED ON DRAWINGS 

(REFER TO FP5-36)

SPACED IN VERTICAL @ 1'-0'' 

WELDED STUDS, 

WITH THE STANDARD SPECIFICATION SECTION 6-17.3(5)

SUPPLIER / SPECIALIST CONTRACTOR IN ACCORDANCE 

AND SHALL BE SIZED BY THE GROUND ANCHOR 

BEARING PLATE MAY BE RECTANGULAR OR SQUARE, 

KEY NOTES:
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SOLDIER PILE

PIPE SLEEVE

PIPE

SIDE OF

TYP. EA 

FLANGES

ACROSS 

SIDES &

TYP ON 

SOLDIER PILE

PIPE SLEEVE

  (P.G.A.) INSTALLATION NOTES:

PERMANENT GROUND ANCHOR 

TYP.

PIPE

" x 1/2''  8
5OF 8

TYP. BOTH ENDS 

COVER PLATE SCHEDULE

SECTION 

BEAM 

W21x101

W21x182

W21x201

W24x229

(in)

(LENGTH x WIDTH X THICKNESS) 

PLATE DIMENSIONS 

 ''8
340'' x 15.1'' x 1 

 ''4
340'' x 15.3'' x 

 ''4
140'' x 15.5'' x 1 

''8
141'' x 16.6'' x 1 

COVER ¡

W21x101

W21x182

W21x201

W24x229

WELDING SIZE SCHEDULE

SIZE

BEAM 

COVER PLATE (in)

1  WELDING FOR 

"4
1

HSS PIPE (in)

2  WELDING FOR 

"16
5

"16
5

"16
5

"16
5 "8

3 

"8
3 

"16
7 

SIZE   1

WELD
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A

-
2"2"

2
"

2
"

PARTIAL WALL ELEVATION
ISOMETRIC VIEW SECTIONAL VIEW

WEEP HOLE DRAIN DETAILS

DISRUPT PREFABRICALED DRAINAGE MAT

DRAIN GRATE INSTALLATION SHALL NOT

2%

R
 
=
 
8
"

¢ GUTTER

2
½

"
4
"

R = 4" (TYP.)

1

-

DETAIL   

CEMENT CONCRETE GUTTER

TIMBER LAGGING

DRAINAGE MAT

PREFABRICATED

FASCIA

CONCRETE

DRAIN GRATE

PREFABRICATED

DRAIN PIPE

PVC CONNECTOR

WITH DUCT TAPE

SEAL CUT-IN JOINT
DRAINAGE MAT

PREFABRICATED

DRAIN GRATE

PREFABRICATED

SOLDIER PILE

OF CONCRETE FASCIA PANEL

FINISH GROUNDLINE AT FACE

SOLDIER PILE SHAFT (TYP.) 

PROFILE OF TOP OF WALL

SEE WALL ELEVATION SHEET
WALL ELEVATION SHEET

FOR PANEL WIDTH SEE

SEE WALL ELEVATION SHEET

FOR INFORMATION NOT SHOWN OR NOTED,

1'-8"
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SOLDIER PILE/TIEBACK WALL DETAILS 3
FISH PASSAGE STRUCTURE NO. 405/61

JUANITA CREEK (MP 21.94)

(SHEET FP5-36)

JOINT DETAIL (TYP.)

SEE EXPANSION 
REINF. 'B' VEF (SEE FP5-36)

SEE DETAIL

SEE DETAIL

2"CLR.

1

-

2

-

A

-

SECTION   

LAGGING 

 

  

OF CONCRETE FASCIA PANEL

FINISH GROUNDLINE AT FACE

DRAINAGE MATERIAL

PREFABRICATED

FASCIA PANEL

BOTTOM OF CONCRETE

3
'-

6
"

SLOPE TO DRAIN

O
F
 

W
A

L
L

F
R

O
N

T
 
F

A
C

E

1'
-
6
"

  

  

OR NOTED, SEE TYPICAL SECTION

FOR INFORMATION NOT SHOWN 

SLOPE

2:1 (MAX) 

1'
-
0
"

REINF. 'B' VEF (SEE FP5-36)

REINF. 'A' HEF (SEE FP5-36)

2

-

DETAIL   

DETAILS" THIS SHEET

SEE "WEEP HOLE DRAIN 

2%

SOLDIER PILE FLANGES 

LAGGING AND CENTERED BETWEEN

DRAINAGE MAT FULL HEIGHT OF

4'-0" WIDE STRIP OF PREFABRICATED

FACE OF WALL

CENTERED BETWEEN PILES

¢ 3"ø PVC WEEPHOLES1

1

NOTES:

THE MIDDLE HALF OF THE PREFABRICATED DRAINAGE MAT.

6" TO 1'-0" AWAY FROM THE EXPANSION JOINT, BUT REMAIN WITHIN

WEEP HOLES LOCATED AT AN EXPANSION JOINT MAY BE ADJUSTED

DRAIN PIPE

3"ø PVC CONNECTOR 

DRAIN PIPE

PVC CONNECTOR

(SEE FP5-36)

REINF. 'A' HEF 

ASHLAR STONE BLOCK PATTERN 

FOR COLORS AND EXTENT LIMITS). 

PIGMENTED SEALER (SEE FP5-13

ARCHITECTURAL FINISH WITH 

BOTTOM OF FASCIA LINE

WEEP HOLE

SEE REINFORCEMENT DETAILS IN FP5-36

RETAINING WALL CAP4"4"

 CHAIN LINK FABRIC

 9 GAUGE, BLACK VINYL COATED

 POWDER COATED PIPE RAILS AND

 STANDARD L-5.10-00 WITH BLACK

 LINK PIPE RAIL FENCE PER

3'-6" HIGH, TOP MOUNTED, CHAIN
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EXTENSION

4" MIN.

STRAND UNBONDED LENGTH
NO LOAD ZONE

MIN. STRAND BOND LENGTH = 15'-0"

BOLTED TO THE BEARING PLATES.

ALL ANCHORAGE COVERS SHALL BE

   COVER IS EXPOSED

* USE GROUT IF ANCHORAGE

ENCAPSULATED BAR

TOTAL ANCHOR LENGTH

BAR UNBONDED LENGTH
NO LOAD ZONE

MIN. BAR BOND LENGTH = 15'-0"

SEE PLANS

1

EXTENSION

4" MIN.

A

-

B

-

NOTES:

NONSTRUCTURAL FILLER

END CAP

ANCHOR GROUT

CORRUGATED PVC

CENTRALIZERS

ENCAPSULATION GROUT

BAR

SMOOTH PVC BOND BREAKER

SEAL

ANTICORROSION GREASE

TRUMPET

BEARING PLATE

ANTICORROSION GREASE*

NUT

ANCHORAGE COVER1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

NON-STRUCTURAL FILLER
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241.28/233.28/220.28

238.28/233.28/220.28

47/41/32

36/27

46/42/27

44/40/35

31/24

26

90/130/119

144/139

A 

C 

D 

E 

F 

G 

I

17/26/24

28/27

20/21

31/29/42

36/37/34

43/31

44/33

30

TYPE
ELEVATION

ROW

(ft)

LENGTH

UNBONDED

(kips)

 DESIGN LOAD

FACTORED

OF ROWS

NUMBER 

HW-A 

HW-B 

HW-C 

HW-D 

HW-E 

HW-F 

HW-G 

HW-J 

TIEBACK ANCHORS SCHEDULE 

2/4/4

4/4

2/3

2/3/4

3/3/5

3/4

3/4

4

SOLDIER PILE SCHEDULE

(FT)(1)

(H)
(FT)(1)

(D)

(ft) (1)

LENGTH

BONDED

(2)

STRANDS 

NUMBER OF 

�»¿

VER. ANGLE

INCLINATION

�»¿

HOR. ANGLE

INCLINATION

30/30/30

30/30

30/30

15/15/15

15/15

15/15

15/15/15

-

-

-

-

-

-

4/4

-

(FT)

LENGTH

TOTAL PILE 

61'-5"

60'-8"

59'-2"

51'-1"

48'-1"

46'-7"

43'-1"

41'-6"

40'-0"

38'-3"

36'-9"

56'-4"

49'-5"

47'-7"

44'-5"

41'-8"

40'-6"

56'-10"

25'-8"

- -

- -

- -

- -

- -

- -

25'-0" (2)
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EAST PORTAL WALL. PILE SCHEDULE
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HW-A

HW-J

248.18

248.18

248.18

248.18

248.18

248.18

248.18

248.18

248.18

248.18

248.18

37'-10"

37'-10"

61'-10"

25'-0" (2)

25'-0" (2)

25'-0" (2)

25'-0" (2)

25'-0" (2)

38'-11"

38'-10"

57'-10"

57'-10"

57'-11"

30'-7" 49'-7"

34'-10"

22'-1"

51'-10"

37'-1"I

H 

1

1

1

2

3

3

1

241.28/233.28/221.28 50/42/31

241.28

242.28

242.28

241.28

54

79

79

54

162

154

154

161

36 5

38 5

37 5

35 7

31/18/25 5/5/615/15/40

20

7

7

20

45/45/45

15

9

9

15

4/6/731/20/3152/44/3145/45/4530/30/30241.28/233.28/221.283

241.28/233.28/221.28

241.28/236.78

HW-H 1 231.28 41 26938 830 15

HW-I 3 239.28/231.28/221.28

25/25/30

25/25/30

25/25

15/15/15

15/15/15

80/120/140102/171/213

102/112/22752/44/31 31/18/33 4/4/7 75/85/170

52/48 33/32 139/196 5/7 120/15015/15

150

150

150

150

170

50/42/31 31/20/26 120/170/183 5/6/6 100/150/150

129/120/175 100/90/123

2 229.30/219.00 15/15 4/4 38/20 44/33 3/4

34.46' Rt.

3.00' Rt.

3.00' Lt.

8.67' Lt.

16.15' Lt.

24.33' Lt.

29.33' Lt.

34.46' Lt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Rt.

35.12' Lt.

35.12' Lt.

35.12' Lt.

35.12' Lt.

35.12' Lt.

35.12' Lt.

35.12' Lt.

35.12' Lt.

35.12' Lt.

6+06.17

6+06.17

6+06.17

6+06.17

6+06.17

6+06.17

6+06.17

6+06.17

6+06.17

229.00/221.28

57'-0"38'-0"

38'-10"

(kips)

LOAD

LOCKOFF 

82/112/182

95/97/174

112/174

115/168

115/168

151222.10 25

60/80/70

90/90

60/70

50/70/110

60/60/110

70/105

70/100

70/100

W21X101

234.70 

233.18

2B2 230.50/221.28 30/30 - 36/27 28/27 144/139 4/4 90/90

B1

90

23'-8" 38'-8"

(FT) 

ELEVATION

SOLDIER PILE

TOP OF 
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(2)  PILE TOE ELEVATION TO BE CUT DURING CONSTRUCTION TO ALLOW FOR THE OTHER WORKS. PILE TO BE CUT AT EL. 236 FT.

(1)  DIMENSIONS "H" AND "D" REFER TO DESIGN HEIGHT AND EMBEDMENT DEPTH, RESPECTIVELY, REFER TO SHEET FP5-13.

- REMAINDER OF PRODUCTION ANCHORS TO BE PROOF-TESTED IN ACCORDANCE WITH GDM APPENDIX 15-G.

  - 3 ANCHORS PER WALL (TOTAL OF 9 TESTED ANCHORS) LOCATED ON ELEVATIONS BETWEEN EL. 222 AND 219 FT.

  - 3 ANCHORS PER WALL (TOTAL OF 9 TESTED ANCHORS) LOCATED ON ELEVATIONS BETWEEN EL. 233.28 AND 229.30 FT.

  - 3 ANCHORS PER WALL (TOTAL OF 9 TESTED ANCHORS) LOCATED ON ELEVATIONS BETWEEN EL. 241.28 AND 238.28 FT.

-PERFORMANCE TESTING:

  - 2 ANCHORS AT LEVEL AND INCLINATION OF LOWER LEVEL FROM HW-B/HW-I INTO ESU 6B.

  - 1 ANCHOR AT LEVEL AND INCLINATION OF UPPER LEVEL FROM HW-E / HW-F INTO ESU 1B

-VERIFICATION TESTING: 

(3) TESTING REQUIREMENTS:

(2) STRANDS OF GRADE 270 KSI, 0.6-INCH DIAMETER.

DIAMETER AS PER WSDOT GDM 6-17.3.

AND BASED ON AVAILABLE INFORMATION. THE GROUND ANCHORS CONTRACTOR IS TO PROVIDE THE FINAL BONDED LENGTH AND BOND 

(1)  BONDED LENGTH ARE PRELIMINARY, USING A 6'' DIAMETER BOND IN WINGWALLS AND 7'' DIAMETER BOND IN HEADWALL TIEBACKS, 
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EAST PORTAL WALL. TYPICAL SECTIONS 
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NOTES

REMOVED TO THE BACK OF THE LAGGING AND PLUGGED.

DECOMMISSIONED. THOSE THAT INTERSECT WITH THE WALL SHALL BE 

1.  EXISTING UTILITIES THAT ARE ABANDONED IN PLACE SHALL BE 
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DEACTIVATED LINE

EXISTING PSE 6"

�»¿

TOP OF WINGWALL 4

(TYP.)

TEMPORARY LAGGING 

BOTTOM OF EXCAVATION

FASCIA WALL (TYP.)

SOLDIER PILE SHAFT

SOLDIER PILE

(TO BE PROTECTED)

CMP CULVERT

EXISTING 40"

SOLDIER PILE

SOLDIER PILE SHAFT

TOP OF WINGWALL 3

SOLDIER PILE SHAFT

SOLDIER PILE

SOLDIER PILE SHAFT

SOLDIER PILE

(TYP.)

TEMPORARY LAGGING 

FASCIA WALL (TYP.)

TOP OF WINGWALL 3

TOP OF WINGWALL 4

PROTECTED)

SEWER (TO BE 

SANITARY 

CIPP/AC

EXISTING 24" 

(SEE NOTE 1)

TO BE RELOCATED

EXISTING PSE 8"

DRAWING DP400) 

DRAIN (REFER TO 

PROPOSED STORM 

DRAWING DP400) 

DRAIN (REFER TO 

PROPOSED STORM 

FINAL GRADE
FINAL GRADE

(TO BE RELOCATED)

STORM DRAIN

EXISTING 12" 

LE
NG

THBOND 

LENGTH

BOND 

LENGTH

BOND 

LE
NG

THBOND 

LE
NG

THBOND 

LENGTH

BOND 

LE
NG

THBOND 

LE
NG

THBOND 

(T
YP.

)

(T
YP.

)

(T
YP.

)

(TYP.)

(TYP.)

(T
YP.

)

(T
YP.

)

(TYP.)

TO BE RELOCATED

EXISTING PSE 8"

24" RCP (PLUGGED)

EXISTING CULVERT

(REFER TO FP5-15)

WEEP HOLE (REFER TO FP5-15)

WEEP HOLE

(TO BE PROTECTED)

(24" CASING) 

SANITARY SEWER 

CIPP/AC

EXISTING 12" 

LENGTH

BOND 

(TYP.)

BOTTOM OF SCOUR

2
'-

0
"

2
'-

0
"

BOTTOM OF EXCAVATION

BOTTOM OF SCOUR

�»¿

LENGTH

BOND 

(TYP.)

PROTECTED)

(TO BE 

CMP CULVERT

EXISTING 40"

(TYP.)

EXISTING GRADE

EXISTING GRADE

FINAL GRADE

FINAL GRADE

FALL PROTECTION FENCE

3'-6" TOP MOUNTED 

& WORK LINE

WALL ALIGNMENT

& WORK LINE

WALL ALIGNMENT

FALL PROTECTION FENCE

3'-6" TOP MOUNTED 

& WORK LINE

WALL ALIGNMENT

FALL PROTECTION FENCE

3'-6" TOP MOUNTED & WORK LINE

WALL ALIGNMENT
FALL PROTECTION FENCE

3'-6" TOP MOUNTED 

SEE DETAIL 1, SHEET FP5-15

CEMENT CONCRETE GUTTER 

SEE DETAIL 1, SHEET FP5-15

CEMENT CONCRETE GUTTER 

SHEET FP5-15

GUTTER SEE DETAIL 1, 

CEMENT CONCRETE 

SEE DETAIL 1, SHEET FP5-15

CEMENT CONCRETE GUTTER 

(T
YP.

)
UNBONDED 

(T
YP.

)
UNBONDED 

(T
YP.

)
UNBONDED 

(TYP.)

UNBONDED 

(TYP.)

UNBONDED 

(T
YP.

)
UNBONDED 

(T
YP.

)
UNBONDED 

 

UNBONDED 

(TYP.)

UNBONDED 

(TYP.)

UNBONDED
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EAST PORTAL WALL. TYPICAL SECTIONS 
FISH PASSAGE STRUCTURE NO. 405/61

JUANITA CREEK (MP 21.94)
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TEMPORARY WORKS.

SEM  TUNNEL, SOE, AND ADDITIONAL REQUIREMENTS FOR THE 

1.  REFER TO PLANS PREPARED BY BRIERLEY ASSOCIATES FOR THE 
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FASCIA WALL (TYP)

(TYP)

TEMPORARY LAGGING 

SEE DETAIL 1, SHEET FP5-15

CEMENT CONCRETE GUTTER 

TOP OF HEADWALL

SOLDIER PILE SHAFT

SOLDIER PILE

EXCAVATION

BOTTOM OF 

TUNNEL FOOTING

CREEK BED

TUNNEL LINER

FROZEN SOIL (SEE NOTE 1)

FREEZE PIPE (SEE NOTE 1)

FINAL GRADE

& WORK LINE

WALL ALIGNMENT

FINAL GRADE

FALL PROTECTION FENCE

3'-6" TOP MOUNTED 

WINGWALL 4

EXISTING GRADE

INTERFACE IN FP5-07

TUNNEL HEADWALL 

(BACK OF WINGWALL)

FINAL GRADE LINE 

(TYP)
BOND LENGTH

(TYP)
UNBONDED LENGTH

AREA (SEE NOTE 1)

SOIL NAIL WALL IN THIS 

TEMPORARY WORKS 
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NOTES:

CONCRETE FASCIA OPENING DETAILS

T

3
6
"

LC

EXPANSION JOINT DETAIL

AS SHOWN ON WALL ELEVATIONS

EXPANSION JOINTS SHALL BE LOCATED

NOTE:

¢ EXPANSION JOINT

OPENINGS > 2'-0" FROM EDGE

DEFLECT BARS TO MAINTAIN COVER OTHERWISE.

APPLICABLE AROUND TIEBACKS POCKETS (ONLY REQUIRED IN INNER FACE)

HORIZONTAL OR VERTICAL BAR SPACING AND LESS THAN 36". DETAIL ALSO 

DETAILS APPLY TO OPENINGS WITH A LEAST DIMENSION GREATER THAN EITHER 3.

THIS DETAIL SIMILAR FOR SQUARE AND RECTANGULAR OPENINGS.2.

EQUIVALENT TO ONE HALF REINFORCEMENT INTERRUPTED BY THE OPENING.

PROVIDE ADDITIONAL VERTICAL AND HORIZONTAL REINFORCEMENT AREA 1.

FASCIA END REINFORCEMENT DETAIL

PLAN - TYPICAL

1
-

3
6
"

REFER TO SITE SPECIFIC WALL DRAWINGS FOR DIMENSIONS OF "LC"

(I.E., EAST PORTAL WALLS). 

DETAIL ALSO APPLIED TO TOP OF WALL WHEN NO CAP IS REQUIRED, 

NOTE:
4"

9
"

9
"

9
"

�»

"2
11

2
"

1'
-
5
"

2"

1'-3"

@12 O.C.

#4x

@12 O.C.

#4x

"
21 1 4"

T
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REINFORCEMENT DETAILS
FISH PASSAGE STRUCTURE NO. 405/61

JUANITA CREEK (MP 21.94)
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TREATMENT 2" MAX.

DEPTH OF WALL FACE CONCRETE FASCIA SPACED IN VERTICAL @ 1'-0"

2 PER ROW @8"

WELDED STUDS,3/4" x 9" 

JOINT FILLER

1/2" PREMOLDED

" CHAMFER, TYP.2
1

(2)#4 EF DIAG. BARS (TYP.)

OPG

TYP. DIAG. BARS

OPG DIA. + 5'-0"

FACE, EACH SIDE OF OPG (TYP.)

HORIZONTAL REINFORCEMENT EACH 

ADDITIONAL VERTICAL AND 

LOCATION

PORTAL

WEST WW1

WINGWALL

PORTAL

EAST 

FASCIA THICKNESS (T)

T MIN. (in) T MAX. (in) HORIZONTAL 'A'

REINFORCEMENT

VERTICAL 'B'

14 16 #4@9" #4@9"

WW2 14 16 #4@9" #4@9"

WW3 14 16 #4@8" #4@8"

WW4 14 16 #4@8" #4@8"

CONCRETE FASCIA SCHEDULE- WINGWALLS

#4 x     @ 1'-6" OC TYP.

#4 x     @ 1'-6" OC TYP. 

(TYP.)

WOOD LAGGING 
(TYP.)

WICK DRAIN

REINF. 'A' HEF 

TYPICAL DETAIL - WINGWALLS FASCIA 

PLAN

REINF. 'B' VEF 

WOOD LAGGING (TYP.)

BACK AS REQUIRED FOR 

BACKFILL CHIPPED

TYPICAL CIP CAP

ALONG TOP OF STRUCTURE

1/4" DIA. DRAIN HOLE LOCATE 

SHALL BE AS SHOWN ON FP5-13

WALL CAP PIGMENTED SEALER

3/4" CHAMFER, TYP.

IN BOTTOM OF POST

EXPANDED POLYSTYRENE 

 SLEEVE AND POST WITH EPOXY GROUT

CASTING) @72" MAX. FILL VOID BETWEEN

SLEEVE (OR PVC IF REMOVED AFTER 

3.5" O.D. 16 GA GALVANIZED STEEL 

PIPE RAIL FENCE WITH FENCE FABRIC

WALL ELEVATIONS

SURFACE FINISH PER 

 
FASCIA DETAIL

WALL REINF. PER 

EACH EXPANSION JOINT

HOLD 2" CLEAR AT 

(8) #4 x CONTINUOUS. 



3 #6@6" VIF + 1 #4@6" VEF
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HEADWALL REINFORCEMENT
INNER FACE

HEADWALL REINFORCEMENT

REFER TO FP5-36

AROUND TIEBACK POCKETS 

FOR LOCAL REINFORCEMENT 

1 #4@6" VEF

SEE NOTE 1

AT EL. 240 ft
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HORIZONTAL REINFORCEMENT AREA DIVISION

VERTICAL REINFORCEMENT AREA DIVISION

LEGEND

#6 DOWEL IN TUNNEL LINER 

MECHANICALLY SPLICED TO 

CIRCUMFERENTIAL SPACING, 

#6x2'-6" @ 9" 

EMBEDDED IN THE FOOTING

VERTICAL BARS TO DOWELS 

MECHANICALLY SPLICED 
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VERTICAL BARS TO DOWELS 
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#6 DOWEL IN TUNNEL LINER 

MECHANICALLY SPLICED TO 

CIRCUMFERENTIAL SPACING, 

#6x2'-6" @ 9" 

 
 

NOTES

 FOR THE HEADWALL CONSTRUCTION SEQUENCE.

REFER TO PLANS PREPARED BY BRIERLEY ASSOCIATES

REQUIRES COUPLER CONNECTIONS (OR SIMILAR). 

EL. 240 ft IS PLACED AT DIFFERENT STAGES AND 

THE VERTICAL REINFORCEMENT 1 ABOVE AND BELOW 

AND TOP OF THE WALL REFER TO FP5-40. 

1. FOR DETAILS ON REINFORCEMENT BETWEEN EL. 240 ft
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SOLDIER PILE (TYP.)

¢ PILE ¢ PILE¢ PILE

¢
 P
IL

E

TREATMENT 2" MAX.

DEPTH OF WALL 

WEB FOR CORNER PILES

EXTEND TO FACE OF 

WOOD LAGGING TYP. 

FACE CONCRETE FASCIA

 #9@6" HEF

 

(TYP.)

WICK DRAIN

13"
20"36"

TRUSS BAR

#5@6" 

FACE CONCRETE FASCIA

CONCRETE FASCIA

#5@6" TRUSS BAR

#9@6"HEF CONT.

#3@12" STIRRUP

EQ. SPACED

(3)#9 CONT.

AS REQ'D

BAR COUPLERS

SOLDIER PILE

 

 

  

CORNER BAR

#4@6" 

36"
15"

14"

11"

 

CORNER BAR

#4@6" 

36"

32"

10"

HEADWALL FASCIA - TYPICAL DETAIL

1 #4@6" VEF

1 #4@6" VEF

1 #4@6" VEF

2 #4@6" HIF

4 #6@6" +2 #4@6" HOF

2 #4@6" HIF

1 #4@6" VEF 

TYPICAL END DETAIL AT TUNNEL INTERFACE

HEADWALL FASCIA

TUNNEL LINER

#4@6" CAP BAR36" 36"

14"

1 #4@6" VEF

2 #4@6" HIF

1 #4@6" VEF DETAILS IN FP5-07

AND CONNECTION REFER TO 

FOR TUNNEL LINER DETAILS 

(TYP.)

WOOD LAGGING

CONNECTOR(TYP.)

WELDED STUD

BACKFILL (TYP.)

SOLDIER PILE 
SOLDIER PILE (TYP.)

(2)#5 VERT.(TYP.)

WOOD LAGGING (TYP.)(TYP.)

WICK DRAIN

WOOD LAGGING (TYP.)

1 #4@6" VEF

1 #4@6" VEF

TREATMENT 2" MAX.

DEPTH OF WALL 

FP5-36

AS PER DETAIL IN 

FASCIA END DETAIL 

#4 DOWEL BAR x 2'-6"@12"

4 #6@6" + 2 #4@6" HOF

4 #6@6" + 2 #4@6" HOF

#3@12" STIRRUP

 
EQ. SPACED

(2) #9 CONT.

NOTED

EXCEPT WHERE OTHERWISE 

STUD CONNECTORS (TYP.)

"x9" LG@12"WELDED4
3(2) 

WELDED BAR AS SHOWN ON FP5-41

LOCATIONS WHERE REPLACED BY 

CONNECTORS (TYP.) EXCEPT AT 

" LG@12" WELDED STUD 16
3"x9 8

7(3) 

TO TOP OF WALL

TYPICAL DETAIL REINFORCED AREA EL. 240 FT 

HEADWALL FASCIA



E
E

R

N

ENGI
C
TURAL

S
T

R

U

SHEET

OF

SHEETS

PLAN REF NO

Washington State

Department of Transportation

P.E. STAMP BOX

DATE9727

 

 

FILE NAME

TIME

DATE

DESIGNED BY

ENTERED BY

CHECKED BY

PROJ. ENGR.

REVISION DATE BY

PLOTTED BY EscribanoRosilloN

10/7/2025

09:28:12

c:\pwworking\uswa\dms06730\C9727_DE_FP5_41.dgn

LOCATION NO.CONTRACT NO.

JOB NUMBER

REGION

NO.

STATE FED.AID PROJ.NO.

WASH10

REGIONAL ADM.

I-405

BRICKYARD TO SR527

IMPROVEMENT PROJECT

S
R
 
 
 
 
 
 
 
 
 
 
F
IL

E
 

N
O
. 
 
 
 
 
 
 
 
S

H
E

E
T

L HODGSON

J SLAVICEK XL5446

22AB17

10
"

10
"

10
"

LD

LD

LDLD

LD

FP5-41

XX

M WONGKAEW

I RIVERO

S SANCHEZ

C
O

N
S
TR

U
C
TI

O
N

N
O
T 

FO
R

FI
N

A
L

C
.S
. 

17
5
7
 
~
 
P

R
O
J
. 

N
O
. 

9
7
2
7
 
~
 

N
O

R
T

H
W

E
S

T
 
R

E
G
IO

N
 
~
 
I-

4
0

5
 

M
P
 
2
1.
9
4
 
~
 
J

U
A

N
IT

A
 
C

R
E

E
K
 
F
IS

H
 
P

A
S

S
A

G
E
 
S

T
R

U
C

T
U

R
E
 

N
O
. 

4
0

5
/
6

1

CERTIFICATION STAMP

RFC

RESERVED FOR

CERTIFICATION STAMP

RFC

RESERVED FOR

EAST HEADWALL DETAILS 2 OF 2
FISH PASSAGE STRUCTURE NO. 405/61

JUANITA CREEK (MP 21.94)
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(TYP PGA COVER PL)

#6@4" WELDED DWL

HEIGHT OF FASCIA STRIP

SOLDIER PILE HW2-3 FULL 

CONNECTION ALONG PILE HW2-03

SOLDIER PILE 

CORNER PILES (HW2-01 AND HW2-12)

SOLDIER PILE CONNECTION AT 

(TYP.)

#6@6" WELDED DWL

GROUND ANCHOR LOCATIONS (2'-0" ABOVE AND BELOW)

SOLDIER PILE CONNECTION AT PERMANENT 

AT CORNER PILE)

(TYP. PGA COVER PL 

#6@6" WELDED DWL 

(TYP PGA COVER PL)

#6@3" WELDED DWL

NOTES:

28".

BDM APPENDIX 5.1-A4 TABLE, SHALL NOT BE LESS THAN 

2. DEVELOPMENT LENGTH, LD FOR #6 DEFORMED BARS, PER 

D1.5 UTILIZING STUD WELDING GUN AND ACCESSORIES.

SHALL BE PERFORMED IN STRICT ACCORDANCE WITH AWS 

1. WELDING HEADED STUD AND WELDED DOWEL CONNECTORS 


