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NOTE:

1. See sheet E1 for notes and details.
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See G Series for details on
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1. See sheet E1 for notes and details.
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1. See sheet E1 for notes and details.
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1. See sheet E1 for notes and details.

Detail A, Typ.

Turf Reinforcement Mat, , BS
Slee G SelZes for;?éai? on I :
placement over , Typ. I [; —
e T ...ul =
- e T — T .-:. ”“"‘-—"".-:_ l -‘
P ][ =

\\denpwp01\d$\pwicsworking\845971\484808_13\F157-01_piIn157RM-06.dgn

2:58:43 PM

3/25/2021

=== =
S H ¥ -
= l””l III == II_!-_-:"“-:.;'- II """"" l’” -"-'.'-..-; ]l = :
- ——— ) -l-- = _‘_-___
Reds Meadow Rd o o
(-;i? etail A, Typ. g
o o Detail B, Typ. 3 N iy
< S X o ©
~ e + o ~N
2 & o o) ~
+ ~ ~N g
© - —
- \
Turf Reinforcement Mat, .
See G Series for details on Detail A, Typ.
placement over RSS, Typ.
Thlie 'I'I
'_I _____--I—— '_______'_-— - d__,_-—-‘_"‘-- d
T L = = Reds Mea o @}:
o £ —
+ T ] i .|| e— _ o
o S e == \
) . = 1=
o‘\' - Q == .-ql‘g-.--i—_-r . N ™
> O : e — \
8 ) (07( R = WE\
b - & = ERY
o + N = S alie \
= o
3 5 <
(: 0 100’ 200'

139+00

e e ——

Scale in Feet

SCHEDULE A
PERMANENT EROSION
CONTROL PLAN
115+00.00 TO 139+09.15

03/26/2021




User: DENPWPO3$_

\\denpwp01\d$\pwicsworking\845971\484808_15\F157-01_pin157RM-07.dgn

2:58:38 PM

3/25/2021

Detail A, Typ.

NOTES:

1.

Erosion and sediment control devices not to scale. Refer
to the Conventional Plan Symbols and Abbreviations
sheet for erosion and sediment control symbols.

Seeding and RECP as shown on the plans are considered
permanent erosion control items and are paid for under
62510-2000 Seeding, Hydraulic Method, and 62901-1100
Rolled Erosion Control Product, Type 4 respectively.

Include seeding for areas shown as bonded fiber matrix
mulching and RECP. See Detail A and B.

Apply Upland/Dry Sites seed mix on all new cut and fill
slopes. Apply Riparian/Wet Sites seed mix on all
disturbed ground in the vicinity of culvert inlets, outlets,
and adjacent to any riparian areas. Coordinate seed mix
selection for specific locations with the CO. Seeding is
paid for under 62510-2000 Seeding, Hydraulic Method,
regardless of seed mix utilized.

Detail A, Typ.

Seeding,
hydraulic method —

RECP, Type 4 — ==

3" Conserved topsoil —

CUT/FILL AT 1:2
DETAIL A

— Seeding, hydraulic
method

CUT/FILL FLATTER THAN 1:2
DETAIL B

SHEET

STATE PROJECT NUMBER
CcA CA FLAP 03511(1) E7
Ra
Detail A, Typ.
B
o 100’ 200"

e ——

Scale in Feet

OPTION X
EROSION CONTROL PLAN
713+00.00 TO 725+00.00
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FOR SELECTION ONLY

SHEET |
NUMBER

CA CA FLAP 03S11(1) F1

STATE PROJECT

Note :

1. Distance L is to be maintained as the distance
to slope stakes to establish the blend of cut
and fill slopes into the original ground.

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY DETAIL

CUT AND FILL
SLOPE TRANSITIONS

N

/

DETAIL APPROVED FOR USE DETAIL

APPROVED : MAY 2011 E204_01

NOT TO SCALE
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3" Asphalt Concrete Pavernent

— 4" Aggregate base

Finished grade 1

7

/ ’ S AN A ’ / # / y

'\‘,."

Varies (2 ft typ.

Bench ff greater) 4
than 2 ft

See bench detail

L

/
/

/
Stabilization Geogrid —
per Section 714.03

Backfill with material —

according to Section 204

Stabilization Geogrid —
per Section 714.03

SUBEXCAVATION
TYPICAL SECTION

3" Asphalt Concrete Pavement

— 4" Aggregate base
Finished grade —‘

Y

,,,,,,, e

Width of need

D

Total subexcavation wid

BENCH DETAIL

“~— Backfill with material
according to Section 204

SHEET |
STATE PROJECT Aok
cA CA FLAP 03511(1) F2

NOTE:

1. Replace unsuitable material according to Subsection 204.07
unless otherwise specified.

2. Minimum subexcavation dimensions are 6 ft wide x 6 ft long.
3. Do not place backfill material within the structural section.

Widen top of subexcavation area to allow for bench width
in bottom layers. Provide a 1 ft min. bench width for
every 2 ft of subexcavation depth.

5. Daylight to drain when the excavation is within 4 ft of the
subgrade hinge point. Slope the excavation bottom 2%
toward the daylight for drainage, or match the existing
roadway cross slope when steeper than 2%.

6. At daylight locations, match the existing fill slope or make
slope adjustments to match the subgrade hinge point. Do
not construct slopes steeper than 1:2 unless approved by
the CO.

() At locations where evidence of subsurface water is observed
during construction, use a Class 1, Type 8, Woven Geotextile
and daylight to drain.

8. See C-Sheets for locations where subexcavation is required.
Additional locations to be determined during construction by
the CO.

Fop 3" Asphalt Concrete Pavement

— 4" Aggregate base
Finished grade —1
e | ,/'.
IS ) 1 —— Varies (2 ft typ.)
© 4o y
= / 44" kap ' U s Bench if greater
J o than 2 ft, see
(——L-‘__ — o bench detail

Granular backfill material for —|_ o0 —
underdrains encapsulated with S~ o
Class 2, Type A, [ ol
Non-woven Geotextile s | =5

Q| Qe ©

~NIE osp 0p @ !

: <% A
ot — - — Backfill with material
A 0y © + according to Section 204
§°- by [
oF s % o 1 \
2" — Class 1, Type B, Woven Geotextile (7)

|
Underdrain, 4" Dia —

\— Slope bottom of excavation
at 2% toward underdrain

SUBEXCAVATION WITH UNDERDRAIN
TYPICAL SECTION

08/23/2022

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

SUBEXCAVATION

SPECIAL
NO SCALE 204-A
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PLAN VIEW

CULVERT WITH STANDARD
END SECTION

Original
ground™,
A\

Variable slope "',‘

Geotextile —
SECTION A-A
DETAIL A: PROTECTIVE APRON AT CULVERT OUTLET
WITHOUT DITCH
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on culvert
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PLAN VIEW

CULVERT WITH STANDARD
END SECTION

4D
= — Sloped 1V:2H -
or r?stter L 2£ fﬂfj’
= ’ e T\\ Match existing
Original S | p ditch slope - 1 o
ground - \ i XN E
Geotextile i () o 1=
Qs N =R =7 [~
S E o X s &
= Wt 'E
Flowline
Geotextile
SECTION C-C SECTION B-B
DETAIL B: PROTECTIVE APRON AT CULVERT OUTLET
WITH DITCH

SHEET

STATE PROJECT NUMBER
OUTLET PROTECTIVE APRON DIMENSIONS
cA CA FLAP 03511(1) Gl
LZL:ZIXITI?STN T)I;F:i 2}::::: CULVERT SIZE| LENGTHOF LENGTH OF DEPTH OF ROWS OF
D (INCHES) |APRON L{FEET)| APRON Z (FEET) | APRON H (FEET) | GABIONS (EACH)
11+42 A 2 24 10.00 - 1.50 -
16+49 D = - - - 9
27+82 D - - = - - 7
29+31 A 2 24 8.00 = 1.50
33+69 D - - - - 8
38+04 A 24 10.00 - 1.50 -
40+45 A 2 24 8.00 - 1.50 -
45+84 D - - = - - 3
47+98 A 2 24 10.00 - 1.50 -
48+23 D - - - 11
50+52 B 2 24 8.00 29.27 1.50 -
51432 B 2 24 8.00 33.82 1.50 -
52+67 B 2 24 8.00 21.91 1.50 -
54420 B 2 24 8.00 9.30 1.50 -
60+47 A 2 24 8.00 1.50 =
63+43 D - - - 3
67422 D - - - 16
67+92 D - = - - 6
71421 B 2 24 8.00 16.84 1.50
78+53 A 2 24 8.00 - 1.50
83+92 A 2 24 10.00 - 1.50
86+36 A 2 24 8.00 - 1.50 -
90+10 A 2 24 10.00 - 1.50 -
92430 D - - - - 3
94459 D - - - - 7
96+89 D = - 10
99+18 D - - E - 16
104+87 A 2 24 10.00 - 1.50 -
109+90 A 2 24 10.00 - 1.50
112+12 D - s - - - 6
115420 B 2 24 8.00 11.56 1.50 =
119+62 D - - - - - 4
121+82 B 2 24 8.00 21.86 1.50 =
124+42 B 2 24 8.00 43.55 1.50
129+67 A 2 24 10.00 . 1.50
133+04 D - - - - 4
133+27 D = - - 4
137+78 A 3 36 16.00 - 2.00
598+70 A 3 36 16.00 - 2.00 -
604+00 A 2 24 8.00 - 1.50 -
700+50 B 2 12 4.00 - 1.50 -
704+00 A 2 12 4.00 - 1.50 -
705+60 A 2 24 8.00 1.50
721423 A 2 18 6.00 - 1.50 -
755+85 B 2 12 4.00 - 1.50
760+50 B 2 12 4.00 - 1.50 -
761+80 B 2 12 4.00 - 1.50
763+50 A 2 12 4.00 1.50 =
795+60 A 2 24 8.00 - 1.50 = 07/29/2022
NOTES: EDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION
1. Furnish Class 2, Type A, non-woven
geotextile conforming to Subsection U.S. CUSTOMARY SPECIAL
714.01(a). PLACED RIPRAP
2. Excavation for placement of riprap will AT CULVERT OUTLETS
not be measured for payment. Sheet 1 of 2
@ See Sheet G2 for Details C and D. SPECIAL
NO SCALE

251-A
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PLAN VIEW

See Special 261-A —
and 261-B for
geogrid and \
reinforcement Y
elements

Locally adjust face of grid
wrap to accommodate
— placement of gabion baskets

— 2'x1'x12' Gabion (Typ.)

— 1" Overlap (Min.)

}

— Match Existing Grade
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O] ~

el — -
Varies based on <
culvert N

SECTION D-D

DETAIL C: GABION PROTECTIVE APRON
ON REINFORCED SOIL SLOPE

I
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2'x1'x12" Gabions (Typ.) - PLAN VIEW

Class 2 riprap —,

Riprap apron, Class 2 @

STATE PROJECT i
cA CA FLAP 03511(1) G2

@ Furnish Class 2, Type A, non-woven
geotextile conforming to Subsection
714.01(a).

2. Excavation for placement of gabions
will not be measured for payment.

@ Adjust location and shape of riprap
apron to conform to slope as needed.
Coordinate final limits with CO in the
field.

Dimensions shown are approximate
and subject to adjustment during
construction.

— Match existing
N\ / slope, typ.

\

; %)DCBOQ%DC?CS%C X
ZONG ?@@ﬂ
X

Geotextile @

SECTION A-A

RIPRAP APRON ON SLOPE

— 2'x1'x12' Gabion (Typ.)

o 1' Overlap (Min.)

— Match existing
grade for cut

; .
i ‘“\\_
\ .
Varies based on Geotextile & )
culvert '~ Compacted subgrade
or existing rock
SECTION E-E

DETAIL D: GABION PROTECTIVE APRON
ON NON-REINFORCED SLOPE

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL
PLACED RIPRAP
AT CULVERT OUTLETS
AND ON SLOPES
Sheet 2 of 2

SPECIAL

251-A
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STATE PROJECT e
cA CA FLAP 03511(1) G3
37+24.53 2
14.0'Rt. 4 © 92+13.97 - 94+70.00 X
\ 2 14.0'Rt. — 14.0'Rt. A e
2 2 2 ~95+26.18 < wall
'» + 91+20.00 g / 14.0'Rt. 131 —132+16.15
o 14.0'Rt. v e 14.0'Rt.
31+15.00 \ FA9+96.00 o ® \Wallj /o, /9942600 - 130+25.00
14.0'Rt. - Wall | | 14.00'Rt. S \92/ | O RL Wall 14.0' Rt.
N34 | & \ [/ [Wall/ 101+51.59 1139 121432.94
00+06 T — — ‘Wall © | 95/ [walt /o 14.0'Rt. ' 14.0'RE.
| wall | 47+00.00 50
| 27 | 14.0'Rt. "zl 22— 50+33.83 .
| 14.00' Rt. Wwall \Wall ~116+30.00
\ ! 48 85 1111 14.0' Rt.
\ I 84+45.,00 / | 11148565
l ! 14.0'Rt. -~ / | —111+85.
| | Wall | [Wall | 14.0' Rt
'. = 29+45.25 48+84.26 \ 62 \ ‘ 99 '.
\ 14.00°Rt. 14.0°Rt. - \ 85+50.14 | 110+10.00
= 24+10.00 14.0'Rt. - L o2288 200 14.0" Rt.
14.0' RE. L 55+05.00 '- | 3. ~
' | 14.0'Rt. 99+01.54
14.0'Rt. —68+53.62 14.0' Rt.
14.0' Rt -924+35.00
14.0'Rt. —98+56.00 >
14.0' Rt.
Not To Scale
Retaining Wall Sheet Index Wall Design Schedule
Sheet No. Sheet Title Length of
. Mainline Station Wall Station Max Area of
G3 Wall Site Plan and General Notes Wall Name (Layout Line) (Layout Line) Side of wall Tvpe Design Wall VMV/SIIII {’:loorbgt Design
G4 Soil Nail Wall 27 Layout 10+00.00 to 15+30.00 Road yp Height, H,,, Ll.ne})’ Wall Face
G5 Soil Nail Wall 34 Layout 10+00.00 to 16+10.00 Begin End Begin End () (ft) (sf)
G6 Soil Nail Wall 48 Layout 10+00.00 to 11+85.00 Wall 27 | 24+10.00 to 29+45.25 | 10+00.00 to 15+30.00 | Right | Soil Nail 9 530.00 3,628
G7 Soil Nail Wall 50 Layout 10+00.00 to 10+85.00 Wall 34 | 31+15.00 to 37+24.53 | 10+00.00 to 16+10.00 | Right | Soil Nail 10 610.00 5,022
G8 SO{I Na{l Wall 62 Layout 10+00.00 to 15+00.00 Wall 48 | 47+00.00 to 48+84.26 | 10+00.00 to 11+85.00 | Right | Soil Nail 9 185,00 1,408
G9 Soil Nail Wall 62 Layout 15+00.00 to 20+00.00 Wall 50 | 49+56.00 to 50+33.83 | 10+00.00 to 10+85.00 | Right |  Soil Nail 7 85.00 455
gi‘l’ go’_; xa{; wax 2_2'; t"’youi 53132-33 i" ﬁ:?g-gg Wall 62 | 55+05.00 to 68+53.62 | 10+00.00 to 23+60.00 | Right | Soil Nail 11 1,360.00 9,053
o]} al ad ayou . (o] ; - " "
Wall 85 | 84+45.00 to 85+50. ] .
12 coil Nail Wall 92 Layout 10+00.00 to 10+95.00 0 85+50.14 | 10+00.00 to 11+10.00 | Right | Soil Nail 10 110.00 827
c13 Soil Nail Wall 93 Layout 10+00.00 to 10+55.00 Wall 92 | 91+20.00 to 92+13.97 | 10+00.00 to 10+95.00 | Right | Soil Nail 9 95,00 672
oy Soil Nail Wall 95 Layout 10+00.00 to 10+60.00 Wall 93 | 92+35.00 to 92+88.18 | 10+00.00 to 10+55.00 | Right | Soil Nail 7 55,00 287
G15 Soil Nail Wall 99 Layout 10+00.00 to 10+50.00 Wall 95 | 94+70.00 to 95+26.18 | 10+00.00 to 10+60.00 | Right |  Soil Nail 12 60.00 515
G16 Soil Nail Wall 100 Layout 10+00.00 to 12+20.00 Wall 99 98+56.00 to 99+01.54 10+00.00 to 10+50.00 | Right Soil Nail 6 50.00 248
G17 Soil Nail Wall 111 Layout 10+00.00 to 11+80.00 Wall 100 | 99+26.00 to 101+51.59 | 10+00.00 to 12+20.00 | Right |  Soil Nail 10 220.00 1,732
G18 Soil Nail Wall 119 Layout 10+00.00 to 15+05.00 Wall 111 |110+10.00 to 111+85.65| 10+00.00 to 11+80.00 | Right |  Soil Nail 9 180.00 1,134
G19 Soil Nail Wall 131 Layout 10+00.00 to 11+95.00 Wall 119 |116+30.00 to 121+32.94| 10+00.00 to 15+05.00 | Right |  Soil Nail 10 505.00 3,871
G20 Soil Nail Wall Typical Section Wall 131 |130+25.00 to 132+16.15| 10+00.00 to 11+95.00 | Right | Soil Nail 8 195.00 1,245
G21 Soil Nail Wall General Notes & Details No. 1 NOTES
G22 So'_l Nail Wall L?etatls No. 2 1. See.sheet G20 for Soil Nail Wall Typical Section.
G23 Reinforced Soil Slope - Sheet 1 of 2
G24 Reinforced Soil Slope - Sheet 2 of 2
G25 Drainage Pipe Through RSS

03/26/2021

U.5. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

WALL SITE PLAN AND
GENERAL NOTES
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STATE PROJECT bl
cA CA FLAP 03511(1) G4
o
o o
¥ =] o
N + 3_3 8 o
o~ O
3 ~N N + o
: § : i
) / R
. s Reds Meadow Ra""-/—------- ——— 7
L L ! 4 P e e
e T R cmvens ;Z_ : A 1 § | 5 /{ I
L ey Smmmmeme—
N e e ) e e R et et et e e i T — -5
- . = \ — L1 R
S < — Layout line (L.O.L.) \— Wall 27 L.O.L. POT 15+30.00 =
A\ ~N Reds Meadow Rd 29+45.25, 14.00" Rt.
© o !
\ é,' o o @ -2
o = + o o ®©
A o — o~ + o o — i
?4\ — ™M + ﬁ_) $ =
— Wall 27 L.O.L. POC 10+00.00 = - 5 n
Reds Meadow Rd 24+10.00, 14.00' Rt. i a
NOTES:
WALL 27 CURVE TABLE WALL 27 LINE TABLE 2‘
@) See Special 259-A For Soil Nail Wall Typical Section. NO. PI RADIUS DELTA LENGTH TANGENT NO. BEARING LENGTH _ 0 50' 100
@ See Special 259-B For Typical End Of Wall Detail Unless C1 10+41.71 224.00 21 °05’44:: 82.47 41.71 L1 | N17°4527"W 437.40 EE
Soil Nail Wall Terminates Into A Rock Cut Slope. C2 | 15+24.94 1566.00 00°22'13 10.12 5.06 Scale in Feet
o e 20 VC
< S
8%_ NI — Proposed Top of Wall
9075 S Eﬁ' JE x / : 9060
5% 88 EEs 3ove —
N gl SISS® — original Ground at Wall L.O.L. 2 30' vVC
NN = _30'vC
9070 1 y < = = 9055
wall 27 ; 50" vC g .
Soil Nail POC /= Original Ground 2.0 ft e E - 30'vC
LO.L 10+00.00 |[° Rt. of Wall L.O.L S | S | S =
Elev. 9070.80 o | S s |
9065 — Proposed Sl= ; R [ & 9050
Top of Wall + (oo | N = o .
2 | W = 4 S 5 S — Original Ground 2.0 ft
N | <280 By N S N Rt. of Wall L.O.L
9060 N Tye NG 8 Original Ground at Wall L.O.L. 9045
e S -u-:
Proposed Bottom of Wall — & 3 Fill Behind Wall with Pneumatically Placed
9055 >4 / Concrete Mortar to Facilitate Drainage 9040
‘| Behind The Wall & Soil Nail Installation
=] S
S o
- f=]
g 23
9050 + @ S 9035
s Sl& — wai 27
= Ly Soil Nail POT
S =% Lo.L 15+30.00
9045 q Elev. 9030.20 9030
-
9040 g o , 9025
Typ Proposed Bottom of Wall -/
Finished Grade at Wall L.O.L. —
ELEVATION (MIRRORED
9035 a020
Layout Line (L.O.L) 10400 11+00 12+00 13+00 14400 15400
Mainline Station 25+00 26+00 27400 28400 LEGEND 29+00

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

SOIL NAIL WALL 27 LAYOUT
10+00 TO 15+30

® 10 Foot Long Nail & 20 Foot Long Nail

B 15 Foot Long Nail & 25 Foot Long Nail

A 17 Foot Long Nail o Verification Test Nail
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WALL 34 CURVE TABLE WALL 34 LINE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT NO. BEARING LENGTH
Cl| 10+48.99 155,00 15°27'09" 41.80 21.03 L1 | N29°51°23"W 27.96
C2 | 12+07.52 183.00 15°46'00" 50.36 25.34 L2 | N14°24'14"W 112.41
C3 13+98.11 484.00 16°28'27" 139.16 70.07 L3 | N30°10'14"W 95.50
C4 | 15+84.04 166.00 18°04'28" 52.37 26.40 L4 | N13°41'47"W 90.43

NOTES:

(@) See Special 259-A For Soil Nail Wall
Typical Section.

(2) See Special 259-B For Typical End Of Wall
Detail Unless Soil Nail Wall Terminates
Into A Rock Cut Slope.

Wall 34 L.O.L. POT 10+00.00 =

Reds Meadow Rd 31+15.00, 14.00' Rt.

" Layout line
(L.O.L.)

Wall 34 L.O.L. POT 16+10.00 =

Reds Meadow Rd 37+24.53, 14.00' Rt. —

SHEET
STATE PROJECT NUMBER
CcA CA FLAP 03511(1) G5

Scale in Feet

100'vC
9030 9000
— Original ground 2.0
ft Rt of wall L.O.L
50" vC
9025 = e ; Proposed top of wall 8995
o
og =] L — Original ground
L~ ole at wall L.O.L
ol +|o — Original ground 2.0
9020 —I ol ft Rt of wall L.O.L 8990
Sy —_| | Llg X
wall 34 Lo.L. 3z > &£ ~—| B 8
POT 10+00.00 == z \ slag 100' Ve
9015 Elev. 9017.40 — 2 -, TIFS e . 8985
=4 NN /M o
Proposed top of wall [a} \ =)
= =)
Original ground = R 1£ 8
9010 /e ! ini .O.L. 8980
ot wall LO.L 8 § \ Finished ground @ wall L.O.L 0
=3 \ Proposed bottom of wall — oy
5|3 S 3
9005 s(3 8975
| +|0
. o8
\ —|2
9000 - Y — Fill Behind Wall With Pneumnatically . | S| 8970
Finished ground @ wall L.O.L. a ) | Placed Concrete Mortar To Facilitate Sl 0 TR ' — Wall 34 L.O.L.
p d bott f ., “.i ; Drainage Behind The Wall & Soil Nail Typ — o 8g_ 7  POT 16+10.00
roposed bottom of wall > '-\;T' Installation “Hﬂ::.“'.l, Elev. 8968.60
8995 ) ~_ 8965
Fill Behind Wall With Pneumatically X1 - ongr
Placed Concrete Mortar To Facilitate - <—Ty£7
Drainage Behind The Wall & Soil Nail
Installation —' ELEVATION (MIRRORED)
8990 8960
Layout Line (L.O.L) 10400 11+00 12+00 13+00 14+00 15+00

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

LEGEND
® 10 Foot Long Nail & 20 Foot Long Nail
® 15 Foot Long Nail & 25 Foot Long Nail

A 17 Foot Long Nail o Verification Test Nail

SOIL NAIL WALL 34 LAYOUT
10+00 TO 16+10
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STATE

PROJECT

SHEET

NUMBER
CcA CA FLAP 03511(1) G6
WALL 48 CURVE TABLE
| NO. PI RADIUS DELTA LENGTH TANGENT
| Cl| 10+27.86 870.00 03°40'07" 55.71 27.86
II c2 11+422.32 226.00 14°22'49" 56.72 28.51
\ C3| 11+76.58 126.00 07°40'06" 16.86 8.44
W o e WALL 48 LINE TABLE
“':, e e e i NO. BEARING LENGTH
S Reds Meadow Rd | il L L POT 11-85:00 L1 | N20°33'37"E 38.10
a .0.L. .00 = Py
P e e e e e e =" ~-Reds Meadow Rd 48+84.26, 14.00' Rt. | L2 | NO6°10'47"E 1Z51
Wall 48 L.O.L. POC 10+00.00 = f T 9 77— v 3 .
Reds Meadow Rd 47+00.00, 14.00' Rt. —?— Cl=—_ L1 — 1 NOTES:
; / See Special 259-A For Soil Nail Wall
Layout line (L.O.L.) — @ TypicaF; Section.
— —
Ly @ @ See Special 259-B For Typical End
= in by Of Wall Detail Unless Soil Nail Wall
o & + 8 Terminates Into A rock Cut Slope.
x = al +
= > = e Z
3 -
b
5 0 50 100
Scale in Feet
Slo
8900 S & 8900
2 S} Proposed top of wall
D% g
) + Original ground at wall L.O.L
8895 o 2 8895
— Original ground
Wall 48 L.O.L. £ 2.0 ft Rt of wall L.O.L
POC 10+00.00
8890 Elev. 8894.00 — 8890
Transition From The Soil Nail Wall Slope To The Rock Cut
Slope By Gradually Laying Back The Soil Nail Wall To Meet
8885 The Rock Cut Slope Gradient Across A Distance Of 10 Feet. 8885
If The Soil Nail Wall Height Increases Over 2 Feet, Then Add a f
An Additional 10 Foot Long Soil Nail. — = a
- |2
5 A
8880 <! die 8880
N =0
=5
Sl
— Wall 48 L.O.L.
8875 \¢  POT 11+85.00 8875
e || Elev. 8874.40
'?——** 2-6 | |
yp el
Typ
8870 // Typ 8870
Proposed bottom of wall 7 2"
/ -
Finished ground @ wall L.O.L. —/ Typ
8865 8865
a860 ELEVATION (MIRRORED) o560

Layout Line (L.O.L)

NOTE:

1. Proof test @ minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

10+00

11+00

12+00
LEGEND

® 10 Foot Long Nail
B 15 Foot Long Nail

A 17 Foot Long Nail

SOIL NAIL WALL 48 LAYOUT
10+00TO 11+85

& 20 Foot Long Nail

e 25 Foot Long Nail

o Verification Test Nail
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—__~ 'Reds Meadow Rd ..__

Wall 50 L.O.L. POC 10+00.00 = -1
Reds Meadow Rd 49+56.00, 14.00' Rt. —/ 7 e

p s |
A
XH

SHEET
STATE PROJECT NUMBER

CA CA FLAP 03S511(1) G7

_tjj‘ij WALL 50 CURVE TABLE

= NO. pI RADIUS DELTA LENGTH TANGENT

J’ . C1| 10+43.45 166.00 29°20'18" 85.00 43.45
NOTES:

h o
“— Wall 50 L.O.L. POT 10+85.00 =

See Special 259-A For Soil Nail Wall
Typical Section.

Layout line (L.O.L.) —  C1 — Reds Meadow Rd 50+33.83, 14.00' Rt. @) See Special 259-B For Typical End
X | Of Wall Detail Unless Soil Nail Wall
(&) I Terminates Into A rock Cut Slope.
+«
S ' 2
o
o
+
o
n
0 50’ 100'
Scale in Feet
— Original ground at wall L.O.L
— Proposed top of wall
8880 25'yc || — Original ground 2.0 ft Rt of wall L.O.L 8880
: i Fill Behind Wall With Pneumatically Placed Concrete Mortar To
c:l Facilitate Drainage Behind The Wall & Soil Nail Installation
8875 = 20'VC, 8875
3
+
2
8870 T 8870
Wall 50 L.O.L.  ~,
POC 10+00.00
Elev. 8868.40 !
8865 g T 8865
T _— Wall 50 L.O.L.
Yoo dzR POT 10+85.00
FIES | Elev. 8862.00
8860 R . . 8860
SIGE | ‘
2
8855 Finished ground @ wall I ) Typ 8855
Proposed bottom of wall | [ | 100"
10'-0"| P —
100 Typ
8850 o] s 8850
0L . " EXP. 12:31( 23
8845 Tvp o N 8845
ag40 ELEVATION (MIRRORED) e840

Layout Line (L.O.L)

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

10+00

11+00

LEGEND
® 10 Foot Long Nail & 20 Foot Long Nail

® 15 Foot Long Nail ® 25 Foot Long Nail

A 17 Foot Long Nail o Verification Test Nail

SOIL NAIL WALL 50 LAYOUT
10+00 TO 10+85
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SHEET

STATE PROJECT s
CA CA FLAP 03511(1) G8
WALL 62 CURVE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT
C1 10+72.37 323.00 25°15'27" 142.39 72.37
c2 14+38.83 1786.00 07°56'49" 247.71 104.06
WALL 62 LINE TABLE
& NO. BEARING LENGTH
T L1 | N23°31'13"W 172.39
Reds Meadow Rd eSS e Ao
s S L Y I e e N NOTES:
—o— ~ B v ey ' See Special 259-A For Soil Nail Wall
T — i1 2 Typical Section.
\ @ See Special 259-B For Typical End
o — Layout line (L.O.L.) Of Wall Detail Unless Soil Nail Wall
b ; Terminates Into A rock Cut Slope.
o d o - o
o p 3 o i o c
+ — + + A + <
i — o~ M @) < -
~ ia-_ — — a — u
O Aad
o o
& 2 >
n Eg o 50' 100’
— Wall 62 L.0.L. POC 10+00.00 = e o T, T——
Reds Meadow Rd 55+05.00, 14.00' Rt. Scale in Feet
Fill Behind Wall With Pneumatically 88' vC
Placed Concrete Mortar To Facilitate
Drainage Behind The Wall & Soil Nail =
8830 Installation > 70' VC 8805
: 100' VC 20" VC, £
g - = £ 2
{ (= ! .
8825 |2 = | 2i3 I 8800
e S g S|%. ! el %%
—i|0o t = j ® i =+ R
E o =Q =Q —i|o0 H 9 l"\’_": E =
8820 >[m RN S Slm | 8795
Wall 62 L.O.L. 4 e | g x
POC 10+00.00 N/ Proposed Y
Elev. 8819.60 — \\ op of wa SRR - Proposed top of wall
8815 0 R - I3 o 9790
216" | . | e N fq Otr/gm”angOroiJnd
- - o at wa O
Typ yi=]
~= I 20'VC,
8810 4= Tige R 8785
— Original ground —I5 E s5< .
— s — Original ground
2.0 ft Rt of wall L.O.L 5z s =O:§ \.I\ 2.0 ft Rt of wall L.O.L
8805 — Original ground St ; 8780
_at wall L.O.L Nf ™ [~
‘R\f“:
8800 Pr'oeosed bottom of wall — glo i ‘ f_i 8775
Finished ground @ wall L.O.L. -=e P - Q ~
It} % Typ 5-0' = L i
i 1-3" Typ B
— |00 = g Lla
8795 =l Typ A SN 8770
> / |0 ~N —
Finished ground @ wall L.O.L. — % o
8790 ELEVATION (MIRRO RED) Proposed bottom of wall — B765
Layout Line (L.O.L) 10400 11400 12400 13+00 14+00 15+00
LEGEND

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

e 10 Foot Long Nail
B 15 Foot Long Nail

A 17 Foot Long Nail

& 20 Foot Long Nail
e 25 Foot Long Nail

o Verification Test Nail

SOIL NAIL WALL 62 LAYOUT
10+00 TO 15+00
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SHEET

STATE PROJECT Sty
CcA CA FLAP 03S11(1) G9
WALL 62 CURVE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT
c2 14+38.83 1786.00 07°56'49" 247.71 124.06
c3 17+24.20 1134.00 14°46'48" 292.53 147.08
Cc4 19+29.05 295.00 22°43'59" 117.05 59.30
WALL 62 LINE TABLE
NO. BEARING LENGTH
L2 | N15°34'24"W 14.62
L3 | NO7°37'14"W 47.18
e e e NOTES:
Reds Meadow Rd : T @) See Special 259-A For Soil Nail Wall
B I ' N BN S L Typical Section.
S = See Special 259-B For Typical End
\ 3 Of Wall Detail Unless Soil Nail Wall
“— Layout line (L.O.L.) Terminates Into A rock Cut Slope.
o
S 3
+ o
tn 2 o ¥
— ¥ 3 g
o ~ © '
o — poe = 2
+ 3 + 0 50" 100
3 3 [ ——
0 + e}
S Scale in Feet
200 VT
~ 30'vC — Fill Behind Wall With Pneumatically Placed Concrete Mortar To
= 5 Facilitate Drainage Behind The Wall & Soil Nail Installation
o
8785 a) %% | = 8765
™~ o —_
E i ‘2 o | g Proposed top of wall
[ Bl | 9wk a ,
- — — Original ground = -
8780 = g /" atwall L.O.L 2R o ' e
x i = — Proposed top of wall ; % 3 =
A ™~
8775 R‘A — Original ground NE ~Y -
La, ey 2.0 ft Rt of wall L.O.L ot [
~Aa, )
~ DA, Qs X =T Qe X — Original d
~ a S S & ginal groun
R = =X i FES 2.0 ft Rt of wall L.O.L
8770 : = 5% 60' VC ) = = o 8750
o J|TS | LIPS — Original ground
=5 S N 3 N at wall L.O.L
; S ,
8765 - ¥ E | “ 40' vC 8745
i {
-~ |
o )
> Slg i
8760 \ 8740
Finished ground @ Wall L.O.L. — % § . %
8755 Proposed bottom of wall — ESS C’\ 8735
RN RO =]
NN -
™ 8 %
8750 Proposed bottom of wall — tle 8730
= >
ELEVATION (MIRRORED g
8745 ON ( RORED) 8735
Layout Line (L.O.L) 15400 16400 17400 18+00 19400 20+00
LEGEND

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

e 10 Foot Long Nail & 20 Foot Long Nail

m 15 Foot Long Nail e 25 Foot Long Nail

A 17 Foot Long Nail o Verification Test Nail

SOIL NAIL WALL 62 LAYOUT

15+00 TO 20+00
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SHEET

STATE PROJECT NUMBER
cA CA FLAP 03511(1) G10
/ WALL 62 LINE TABLE
i NO.|  BEARING LENGTH
; L3 | N07°37'14"W 47.18
L4 | N44°30'51"W 33.37
WALL 62 CURVE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT
C5 | 21+90.13 464.00 37°12'13" 301.29 156.17
NOTES:
@ See Special 259-A For Soil Nail Wall
S \ Typical Section.
B — Wall 62 L.O.L. POT 23+60.00 = . .
1 . T Reds Meadow Rd 68+53.62, 14.00' Rt. (@ See Special 259-B For Typical End
R Of Wall Detail Unless Soil Nail Wall
Terminates Into A rock Cut Slope.
3 <
+ ' :
r(\\l] a 50 100
Scale in Feet
30'vC '
8745 i ...i 30'VC 8745
: g
(=]
o S8
8740 = A 8740
om N~ % g x ~— Fill Behind Wall With Pneumnatically
ord = o
™ s . Placed Concrete Mortar To Facilitate
=7 Sld z s 5 Proposed t',)p of wall Drainage Behind The Wall & Soil Nail
8735 o= TS 40 VC Installation 8735
= NN z — Fill Behind Wall With Pneumatically
' < Placed Concrete Mortar To Facilitate
T & 40' Ve Drainage Behind The Wall & Soil Nail
8730 _ & 4 — | Instaliation 8730
Finished ground @ Wall L.O.L. — = = | o
(vl e =l . |
Proposed bottom of wall — g ‘:_. o2 I g in ﬁ = ~— Original ground
2 e =y = 2.0 ft Rt of wall L.O.L
oM™ ~NL O +
8725 o> t = < \\92 N E — Original ground 8725
Ndb oo = b at wall L.O.L
IS ~3 Sl o
" ~ o
8720 5 (| iy ¢ ale 8720
Typ 26 o I
246" | Typ 3 o it
<=0 .l oIS
8715 Typ He Elg - Wall 62 L.0.L 8715
N POT 23+60.00
Ed 4 Elev. 8712.40
8710 o 8710
\; 26"
Typ
e ELEVATION (MIRRORED) -
Layout Line (L.O.L) 20400 21+00 22400 23+00 24400
LEGEND

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

® 10 Foot Long Nail
® 15 Foot Long Nail

A 17 Foot Long Nail

¢ 20 Foot Long Nail
& 25 Foot Long Nail

o Verification Test Nail

20+00 TO 23+60

SOIL NAIL WALL 62 LAYOUT
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STATE PROJECT A
cA CA FLAP 03511(1) G11
3
3 WALL 85 LINE TABLE
NO. BEARING LENGTH
L1 | N21°31'02"W 51.72
WALL 85 CURVE TABLE
NO. PI RADIUS l DELTA LENGTH TANGENT
C1| 10+80.81 166.00 ] 19°52'39" 57.59 29.09
4{"""/\_ Wall 85 L.O.L. POC 11+10.00 = NOTES:
Wall 85 L.O.L. POT 10+00.00 = L1 —~ N et Reds Meadow Rd 85+50.14, 14.00' Rt. @ See Special 259-A For Soil Nail Wall
Reds Meadow Rd 84+45.00, 14.00' Rt. — \ Typical Section.
-— Layout line (L.O.L.) o )
~N (@) @ See Special 259-8 For Typical End
™ (o) s Of Wall Detail Unless Soil Nail Wall
o b (=4 < Terminates Into A rock Cut Slope.
() + X C
+ =} ~
o - <«
o o
T — 4 '
<
” z
0 50' 100’
Scale in Feet
~— Original ground at wall L.O.L
2'_6"
8605 = ‘T—yp ~ Proposed Top Of Wall 8603
5" — Fill Behind Wall With Pneumatically
= i Placed Concrete Mortar To Facilitate
8600 2 Typ Drainage Behind The Wall & Soil Nail 8600
=3 | Installation
3B % §§ — Original ground 2.0 ft Rt of wall L.O.L
— Wall 85 L.O.L. _|& L ns = p—
POT 10+00.00 < I o
Elev. 8592.40 — N|Nm w(<
Y s
gt N/ L e
8590 M‘\—. L A E—" 8590
Ll Y \_/‘*—\‘”--— Wall 85 1.0.L.
o \ POC 11+10.00
Transition From The Soil Nail Wall Slope To The Rock Cut ° ‘ ! T oN Y Elev. 8587.00
8585 Slope By Gradually Laying Back The Soil Nail Wall To Meet YV oopuummuEER B B 0 8585
The Rock Cut Slope Gradient Across A Distance Of 10 Feet. g — % i
If The Soil Nail Wall Height Increases Over 2 Feet, Then Add i ' [ 26"
An Additional 10 Foot Long Soil Nail. — o |z x| T - L—
8580 53 sochf 120 Tvp 8580
el il Typ — Finished ground @ Wall L.O.L.
LIPS et
NN | o) e 27_'6 — Proposed Bottom Of Wall
yp
8575 ezl 8575
Typh-‘ 103"
8570 Typ 8570
- ELEVATION (MIRRORED) -
Layout Line (L.O.L) 10+00 11400

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

LEGEND
® 10 Foot Long Nail
® 15 Foot Long Nail

A 17 Foot Long Nail

& 20 Foot Long Nail
e 25 Foot Long Nail

o Verification Test Nail

10+00TO 11+10

SOIL NAIL WALL 85 LAYOUT
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Wall 92 L.0.L. POT 10+00.00 = R
Reds Meadow Rd 91+20.00, 14.00' Rt. —'/

C1— S
\'— Wall 92 L.O.L. POT 10+95.00 =

2

Reds Meadow Rd 92+13.97, 14.

00' Rt.

STATE

PROJECT

SHEET |
NUMBER

CA

CA FLAP 03511(1)

Gi2

WALL 92 LINE TABLE

NO. BEARING LENGTH
L1 | N31°42'27"E 77.36
WALL 92 CURVE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT
Cl| 10+03.15 138.00 02°36'58" 6.30 3.15
c2 | 10+89.34 95.00 06°50'10" 11.33 5.67
NOTES:

@ See Special 259-A For Soil Nail Wall
Typical Section.

See Special 259-B For Typical End
Of Wall Detail Unless Soil Nail Wall
Terminates Into A rock Cut Slope.

7

/Q/

~

a 50’ 100'
Scale in Feet
Proposed top of wall
8590 __ﬂ__: — Original ground 2.0 ft Rt of wall L.O.L 8590
o — Original ground at wall L.O.L
2|9 _25'VC_
8585 pha P ' 8585
o~
g - g QA o X o
S8 SE@FEE | g9
8580 2o SIEYN Tle o 8580
=111 il N o~ |2
Wall 92 L.O.L. =% SN ™ Ao |03
POC 10+00.00 Slo | £ y g5 |
a575 Elev. 8573.40 — /.—\‘ ol 8575
L [ ] o
\ DL Peew s N\ 3@ — wanoz2rLo.L
s =i\ |/ POT 10+95.00
8565 27_6 8565
Proposed bottom of wall — P
Finished ground @ Wall L.O.L. —
8560 8560
8555 8555
- ELEVATION (MIRRORED) p—

Layout Line (L.O.L)

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

10+00 11+00

LEGEND
® 10 Foot Long Nail
®m 15 Foot Long Nail

A 17 Foot Long Nail

& 20 Foot Long Nail

e 25 Foot Long Nail

o Verification Test Nail

10+00 TO 10+95

SOIL NAIL WALL 92 LAYOUT
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STATE PROJECT SR
CA CA FLAP 03S511(1) G13

| WALL 93 LINE TABLE
I. NO.| BEARING LENGTH
| 11 | N00°09'38"W 30.82
|
|
|
| WALL 93 CURVE TABLE
'., -y R NO. Pl RADIUS DELTA LENGTH | TANGENT

; eado C1| 10+08.44 95.00 10°09'20" 16.84 8.44

C2 | 10+51.33 155.00 | 02°42'48" 7.34 3.67
™ Wall 93 L.O.L. POT 10+55.00 = NOTES:

Reds Meadow Rd 92+88.18, 14.00' Rt. @ See Special 259-A For Soil Nail Wall

Wall 93 L.O.L. POC 10+00.00 = Typical Section.

Reds Meadow Rd 92+35.00, 14.00' Rt. @ //
c1—/
Layout line (L.O.L.) =X

@ See Special 259-B For Typical End
Of Wall Detail Unless Soil Nail Wall
Terminates Into A rock Cut Slope.

\ o ¢
©
3 /@//
= 7
0 50' 100’
R T P—m
Scale in Feet
8590 8590
8585 36FvC 8585
= -
‘3 5 — Original ground at wall L.O.L
8580 ? @ | |\ Original ground 2.0 ft Rt of wall L.O.L 8580
7 ' o | ¥
8_ g E | ||— Proposed top of wall
P =T
Wall 93 L.O.L. esE = S 3 8_[0
8575 POC 10+00.00 S, S ug 8575
Elev., 8570.20 — o Q0T+
g Ol N F\-I-, Eg
? & -.)LLI! . | oo
8570 ~ | Sid — wal 93 L.O.L. 8570
POT 10+55.00
Elev. 8567.60
. .
8565 Finished ground @ wall L.O.L. — /a2 5 1=n 8565
Proposed bottom of wall — = § % g
$ 95 Typ
8560 O 8560
Typ
8555 8555
p—_— ELEVATION (MIRRORED) acco

Layout Line (L.O.L)

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

10+00 11+00
LEGEND

e 10 Foot Long Nail & 20 Foot Long Nail

SOIL NAIL WALL 93 LAYOUT
10+00 TO 10+55

B 15 Foot Long Nail ® 25 Foot Long Nail

A 17 Foot Long Nail o Verification Test Nail
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Wall 95 L.O.L. POC 10+00.00 =
Reds Meadow Rd 94+70.00, 14.00' Rt. —

STATE PROJECT e
W, - = cA CA FLAP 03511(1) G14
WALL 95 LINE TABLE
NO. BEARING LENGTH
L1 | N17°25'52"W 14.68
WALL 95 CURVE TABLE
Wall 95 L.O.L. POT 10+60.00 NO. PI RADIUS DELTA LENGTH TANGENT
— a UL, + . = ' n
R e R 00 4 55/ Re, L CL| 10+22.76 | 203.00 | 12°47'30 45.32 22.76
o
[«}
p
¢ NOTES:

@) See Special 259-A For Soil Nail Wall
Typical Section.

@ See Special 259-B For Typical End
of Wall Detall Unless Soil Nail Wall
Terminates Into A rock Cut Slope.

-

v

o
9
3 e
(o)}
Scale in Feet
8580 8580
— Proposed top of wall
- 35'VC . | — original ground at wall L.O.L
8575 2 | ‘ 7 Original ground 2.0 ft Rt of wall L.O.L 8575
4 | ||[8
‘ Tl B
ol | St acx +|tn
8570 oll TI@ =|E2 ||| 28 8570
8 r?.} it = |: = —| 2
o oW R9S | | &g wall9s5LoO.L
Wall 95 L.O.L ] b NN ’ POT 10+60.00
-O.L. |00 : 4 Elev. 8565.
8365 POC 10+00.00 &[4 £y, 3 8565
Elev. 8561.20 — ‘
8560 8560
—  Transition From The Soil Nail Wall Slope To The Rock Cut
Slope By Gradually Laying Back The Soil Nail Wall To Meet
The Rock Cut Slope Gradient Across A Distance Of 10 Feet.
8555 If The Soil Nail Wall Height Increases Over 2 Feet, Then Add 8555
An Additional 20 Foot Long Soil Nail.
21_611
Typ
8550 5-0" 8550
Proposed bottom of wall — 5?_0— 2le g"
Finished ground @ wall L.O.L. — ; yp
8545 2'-6" Typ 8545
Typ
e ELEVATION (MIRRORED) -
Layout Line (L.O.L) 10+00 11400

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

LEGEND
® 10 Foot Long Nail & 20 Foot Long Nail
m 15 Foot Long Nail ® 25 Foot Long Nail

& 17 Foot Long Nail o Verification Test Nail

SOIL NAIL WALL 95 LAYOUT
10+00TO 10+60
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Wall 99 L.O.L. POC 10+00.00 = - b
Reds Meadow Rd 98+56.00, 14.00' Lt. — / =

Reds Meadow Rd -~}

Fs

STATE PROJECT Nim@
caA CA FLAP 03511(1) G15
WALL 99 LINE TABLE
NO. BEARING LENGTH
L1 | NO5°44'16"E 11.79
WALL 99 CURVE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT
Cl1 10+11.79 120.00 18°14'46" 38.21 19.27
NOTES:

(@) See Special 259-A For Soil Nail Wall
Typical Section.

See Special 259-B For Typical End

=CL\~ 3 Of Wall Detail Unless Soil Nail Wall
L1 — Wall 99 L.O.L. POT 10+50.00 = Terminates Into A rock Cut Slope.
Y Reds Meadow Rd 99+01.54, 14.00' Rt.
o “— Layout line (L.O.L.) _’—é——" Z
o +
T
-k 0 50" 100’
Scale in Feet
— Original ground at wall L.O.L
| — Original ground 2.0 ft Rt of wall L.O.L
8565 || — Proposed Top Of Wall 8565
| 35ve
‘ ' o
2
o
8560 o | ml® 8560
Sigl|| s x 33
Sl L8
%o/ FES|8S
8555 EEE S EE% dfﬁ% 8555
Wall 99 L.O.L, = ] ;;.;;J +|co
POC 10+00.00 Sf@||[""/ 2}
Elev. 8540.80 — | . EU_,O — Wall 99 L.O.L.
L ~ POT 10+50.
8550 g /—TN:J Flov. 8598.80 8230
y s »
8545 alzx | 8545
R § ‘ | 2~6"
SR Typ
8540 N[N ‘ | ' Finished ground @ wall L.O.L. 8540
5-0" | Proposed bottom of wall
Typ
8535 8535
8530 8530
heoe ELEVATION (MIRRORED) aeoe

Layout Line (L.O.L)

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

10+00 11+00

LEGEND
e 10 Foot Long Nail
m 15 Foot Long Nail

4 17 Foot Long Nail

& 20 Foot Long Nail
® 25 Foot Long Nail

o Verification Test Nail

SOIL NAIL WALL 99 LAYOUT
10+00 TO 10+50
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STATE PROJECT Nfl'f;,l‘%?n‘
CA CA FLAP 03511(1) G16
g WALL 100 CURVE TABLE
1 NO. PI RADIUS DELTA LENGTH [ TANGENT
\ C1| 10+16.80 120.00 15°56'20" 33.38 16.80
S c2 | 11+47.14 224.00 38°49'53" 151.81 78.95
| = 4
== T L WALL 100 LINE TABLE
NO.|  BEARING LENGTH
L1 [ N41°40'03"W 34.80
NOTES:
N < - @) See Special 259-A For Soil Nail Wall
Wall 100 L.O.L. POT 12+20.00 = Trnio Section,

Reds Meadow Rd 101+51.59, 14.00' Rt.

See Special 259-B For Typical End
Of Wall Detail Unless Soil Nail Wall
Terminates Into A rock Cut Slope.

QQ \\@\
v

Q
Ny

h\_

12409

Wall 100 L.O.L. POC 10+00.00 = y
Reds Meadow Rd 99+26.00, 14.00' Rt. —

Z

0 50" 100’

(— T —

Scale in Feet

\\denpwp01\d$\pwicsworking\843957\484810_14\G255-01_pnpW100RM-01.dgn
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10’ Ve . 40' vC N
8550 'g | =~ " — Original ground at wall L.O.L 8550
Bl 3 -~ — Original ground
ol T ol 2.0 ft Rt of wall L.O.L
2 |$ = b 2 — Proposed top of wall
8545 S8 g ol¥ _ j 8545
Fi~ Bl "o % | _ . — Fill Behind Wall With Pneumatically
a1 |> o &l / Placed Concrete Mortar To Facilitate
Wall 100 L.O.L. _|® . Drainage Behind The Wall & Soil Nail
8540 POC 10+00.00 Sig Installation 8540
Elev. 8537.40 — — Fill Behind Wall With Pneumatically
Placed Concrete Mortar To Facilitate
Drainage Behind The Wall & Soil Nail
8535 Installation 8535
[ ]
8530 5 8530
"
™
n
o
o — Wall 100 L.O.L.
8525 = POT 12+420.00 8525
Elev. 8523.40
8520 8520
Typ 1 "
Finished ground @ wall L.O.L. - 2-6"
Typ
8515 Proposed bottom of wall — 8515
ce1o ELEVATION (MIRRORED) p_—
Layout Line (L.O.L) 10+00 11400 12400 13400
LEGEND
; IL 1 LAYOU
NOTE: ® 10 Foot Long Nail & 20 Foot Long Nail SO NAIL WALL 100 T
1. Proof test a minimum of 5% of all soil nails. 10+00 TO 12+20
Locations to be determined by the COR. B 15 Foot Long Nail ® 25 Foot Long Nail
See specification for proof testing requirements.
A 17 Foot Long Nail o Verification Test Nail




\\denpwp01\d$\pwicsworking\8439571484810_15\G255-01_pnpW111RM-01.dgn

6:07:54 PM

3/23/2021
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I i ¥ L

Wall 111 L.O.L. POC 10+00.00 = = ales W e
Reds Meadow Rd 110+10.00, 14.00' Rt. — rﬁ"‘“"‘r s L Y = \

R \ Wall 111 L.O.L. POC 11+80.00 =
R Reds Meadow Rd 111+85.65, 14.00' Rt.
— Layout line (L.O.L.)

STATE PROJECT rﬁmﬁ
cA CA FLAP 03511(1) G17
WALL 111 LINE TABLE
NO. BEARING LENGTH
L1 | N52°12'10"W 128.45
WALL 111 CURVE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT
C1 10+25.98 166.00 17°47'35" 51.55 25.98
NOTES:

@ See Special 259-A For Soil Nail Wall

Typical Section.

(@) See Special 259-B For Typical End
OFf Wall Detail Unless Soil Nail Wall
Terminates Into A rock Cut Slope.

N

n
o Loy
S + e o o é
) o + o
'9/ ~ por — + 0 50' 100'
3 £ . S B A
— Scale in Feet
8465 8465
80' VC
(=] o
g‘ (= O_ (=]
8460 3le i~ 8460
a1 3
Wall 111 LO.L. I 2E alex
POC 10+00.00 & = s — P d t f wall
8455 Elev. 8461.60 —>|m g F == /. roposed top of Wa 8455
SRS — Original ground
! /Nl‘:“?‘l’ 2.0 Rt Lt of wall L.O.L
] — Original ground
8450 = " at wall L.O.L 8450
‘&H u! o
e el | ™ <
o . 213
8445 : &3 HE — wan111Lo0.L —
- EE 1% POC 11+80.00
555 g Elev. 8449.60
8440 NS S 8440
Proposed bottom of wall orgh ‘““;-Q::HM__‘-J
. ., E— - HH'H_:T'
. Finished ground @ wall L.O.L. Typ _.“ 50 : 8435
Typ L 2-6"
-4 T P~
ol b 256 e P 123122
30 Typ , _ 8430
s ELEVATION (MIRRORED) fanc

Layout Line (L.O.L)

NOTE:

1

Proof test @ minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

10+00 11+00 12+00
LEGEND

® 10 Foot Long Nail & 20 Foot Long Nail

m 15 Foot Long Nail & 25 Foot Long Nail

A 17 Foot Long Nail o Verification Test Nail

SOIL NAIL WALL 111 LAYOUT

10+00TO 11+80
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SHEET

WALL 119 CURVE TABLE L1l —— NOFEEs
NO. PI RADIUS DELTA LENGTH | TANGENT - ChPARDRSLIL) )l S18
c1| 10+25.41 226.00 12°49'47" 50.61 25.41
c2 | 12+31.67 295.00 15°40'37" 80.72 40.61 WALL 119 LINE TABLE
c2 | 14+73.34 323.00 11°16'01" 63.52 31.86 NO.|  BEARING LENGTH
L1 | N64°13'14"W 140.46

; L2 | N48°32'38"W 169.70

NOTES:

i @ See Special 259-A For Soil Nail Wall

Typical Section.

@ see Special 259-8 For Typical End
Of Wall Detail Unless Soil Nail Wall
Terminates Into A rock Cut Slope.

Layout line (L.O.L.)
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Wall 119 L.O.L. POC 10+00.00 = L ®
Reds Meadow Rd 116+30.00, 14.00' Rt. — c1 —* >
N
+
~
~— + b
-
o e \
<
o
S | =
~ /
Wall 119 L.O.L. POT 15+05.00 = / 0] 50’ 100"
Reds Meadow Rd 121+32.94, 14.00' Rt. — —— S—
Scale in Feet
™ EDD L = (z)rfijggzé\ltgrfounﬂ L.O.L _— Fill Behind Wall With Pneumatically Placed Concrete Mortar To
e ' ’ : orwall L.L.L Facilitate Drainage Behind The Wall & Soil Nail Installation
=2 — Original ground
8415 pUiS atwall LO.L -~ _ 60" VC 8400
ol I
23 /]
S | RSP wail Lo : ' =
. of wall L.O. — QX |
8410 ; ey ey E5 < 8395
Wall 119 L.O.L.  —— ‘ — Original ground T \w,_‘_!_‘: f()rgp(u)afs&%n t|§ = NI
POC 10+00.00 H . at wall L.O.L . —~ RS +|ed
Elev. 8409.60 — By TIFS <@
h \’\ — Proposed top of wall .y N N —e o
8405 ~=la, el XA a 42've 40' vC . ! gl ale 8390
! | i . >
2-6"_||, N = i - L i 3%
T 5 =} Tal(=s]
ye § —|m
8400 & 1% 8385
- =W
Zlo || 7~ Wall 119 L.O.L.
=t POT 15+05.00
&l Elev. 8381.40 8380
8395 =¥ |
(o] [N}
|
8390 26" 8375
- | — = .
Typ =~ . - -Proposed bottom of wali
Proposed bottom of wall — / h—"n Finished ground @ wall L.O.L.
: -, .
8385 Finished ground @ wall L.O.L. —/ 8 - . SEy 8370
=) "
—|Y s,
+|~ SRR
™|
8380 ~lo 8365
o
>|w
bare ELEVATION (MIRRORED) o -
+
Layout Line (L.O.L) 10+00 11400 12+00 13+00 14+00
LEGEND
; I AIL WALL 119 LAYOUT
NOTE: e 10 Foot Long Nail & 20 Foot Long Nail SOIL N10 TO 15+05
1. Proof test a minimum of 5% of all soil nails. +00 +
Locations to be determined by the COR. ® 15 Foot Long Nail & 25 Foot Long Nail
See specification for proof testing requirements.
A 17 Foot Long Nail o Verification Test Nail
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Wall 131 L.O.L. POT 10+00.00 =

/3"

/d
\3]4 _’/i

e Reds_.“fga_qc:w'Rd e .'

STATE PROJECT i
/ we ca CA FLAP 03511(1) G619
WALL 131 LINE TABLE
NO. BEARING LENGTH
L1 | N40°36'24"W 22.10
L2 | N40°36'24"W 22.10
WALL 131 CURVE TABLE
NO. PI RADIUS DELTA LENGTH TANGENT
C1 10+4+93.20 514.00 15°45'04" 141.30
NOTES:
@ Ssee Special 259-A For Soil Nail Wall
Typical Section.

(2 See Special 259-B For Typical End
Of Wall Detail Unless Soil Nail Wall
Terminates Into A rock Cut Slope.

Reds Meadow Rd 130+25.00, 14.00' Rt, —' — Q_"'T_ﬂ‘ \
11— : e ‘— Wall 131 L.O.L. POT 11+95.00 =
P “— Layout line (L.O.L.) Reds Meadow Rd 132+16.15, 14.00' Rt. ﬁ
~ '\
o n =} — L2 \
g & :
(=]
o = =] % -
o
& ¥ a1 8
= = il 0 50 100
o0
-~ Scale in Feet
8345 8345
40' vC
8340 S o 8340
3|2 2o
2 g RIS Original ground 2.0 ft
+(N Rt of wall L.O.L
8335 Wall 131 L.O.L. S[m oM Elg s . lovc 8335
POC 10+00.00 & LY JITE i —
Elev. 8330.80 —>|u SN I |
4 N N Proposed top of wall E% g
8330 — Original ground + LQ S| 8330
atwall LOL T 413
Bl IR Wall 131 LO.L.
-
= Sim POT 11+95.00
8325 Lo Elev. 8321.60 8325
Finished ground @ wall L.O.L. — NS ) '
.|/ Transition From The Soil Nail Wall Slope To The Rock Cut
LW
o\\ Slope By Gradually Laying Back The Soil Nail Wall To Meet
8320 E_l The Rock Cut Slope Gradient Across A Distance Of 10 Feet. 8320
!‘ If The Soil Nail Wall Height Increases Over 2 Feet, Then Add
Typ ‘-5._0.. =+ An Additional 15 Foot Long Soil Nail.
8315 Proposed bottom of wall — 2-6"_ Typ | e 8315
T e
yp ) *Zr_sll Typ
Typ
8310 J 8310
t10e ELEVATION (MIRRORED) 6305
Layout Line (L.O.L) 10400 11+00 12+00
LEGEND

NOTE:

1. Proof test a minimum of 5% of all soil nails.
Locations to be determined by the COR.
See specification for proof testing requirements.

® 10 Foot Long Nail
® 15 Foot Long Nail

A 17 Foot Long Nail

¢ 20 Foot Long Nail
® 25 Foot Long Nail

o Verification Test Nail

SOIL NAIL WALL 131 LAYOUT
10+00 TO 11+95
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STATE PROJECT e
NOTES: _— Vertical backface CA CA FLAP 03511(1) ] G20
&
1. Conform to the specifications for architectural surface y 16" | 2'-0"
treatment of rock sculpted shotcrete surfaces. [ [ i
c — Riprap (class 1)
2. Prepare the architectural surface treatment to resemble 2-#6E cont. top bars ﬁ| E E f T
in appearance the texture, pattern, surface relief, strata (epoxy coated) | \ P_':‘ = -~
line detail, and multi-color staining of the existing Level — n A 4 iy G/FG
geology shown in the photos below. evel S o = 0G/
— Top of wall = i 4
3. The photos below will serve as criteria for determining ' (see wall plans for elevations) g
final approval of the test panel and acceptance of final T 7 — .
wall sculpting and staining. — 84°
< 8"y e Gleotei(téle .
o = 3 class 1-type a non-wove
= S #4E s Mva 10" jon 714.01(a
5 ! (5ooxy coated) & & s (see subsection (a)) __
a t‘? A 96°
] ™ ” foaced =
© — Top of pneumatically placed o Concrete m, o
c v j  (Shotcrete) mortar (4-inches) facing Ulptured roci !Fa?:?ﬁg—rzqﬂ_____sf?‘?fcrete) (12 < ‘
'S S . o, e I ete (Sh 7 = ches)
: _ - - 1y ac_,-n‘g—————_____gfgﬂg ) '
o P 1S o
4! 2'-0" Approximated offset to cut Wall L.O.L. o it
5 face of original ground (Varies) | — Top of 1'-6" wide geocomposite
S = ™ drain strip
I 1
>
B . . ! pay,
° ol . YmERET sy 3
g PL * ° — 2-#4E cont. horizontal waler / o
5 <_1Min. cover ] e . "%  bars @ 6" o.c. behind plate (epoxy coated)
2 3 34" max | o ' A R & . Corrugated PVC or HDPE sheathing,
Sculptgrag - = full length encapsulation
rock facﬂ? - a IlI
9 (Shotcretay = 4 [
e « | ~— Nail grout / /
[ Epoxy coated - ! /
hex nut with beveled washer 2 y— L_~_/_
or steel spherical seat nut . == f
to match threaded bar . N
< Epoxy coated i é‘:
© bearing plate with headed T ; ~
£ studs, see detail on Special 259-C — a _ o
T L.
. & 4 — End cap
2 2-#4E x 2'-6" vertical waler A assembly
g bars @ 6" o.c. behind plate — n — Centralizer @ max. 8' 0.C.
o also provide centralizers
= Sculptured rock facing painting: = within 12" from nail ends
c stain entire exposed surface of the # & __ No. 8, soil nail bar, grade 75
= retaining wall, including the top of wall. . (epﬂfy coated) 4
3 & .
& Match the color of the reference photos. — i (see wall plans for
é N soif nail spacing)
2 o \_ Incidental pneumatically placed
o - / concrete mortar (Shotcrete) backfill
+ &, - k
2 \
3 #4F @ 12" E.W. (epoxy coated) —— _ 1'-6" wide geocomposite
T drain strip
3 Wall L.O.L.
Z (see wall plans for
o layout information) ———= 6"x6"-WaxW4 welded wire mesh
3 (centered in pneumnatically placed
5 = concrete mortar facing and extend
= - P I L 2" clr to top of wall)
FG — © | - o NP8 s VA
L L S ' “— Prefabricated drain grate
: a "o N I at each vertical drain strip
i L P (supplied by drain strip
Field 5z =< 110 S \ s Pl manufacturer)
installed JIE Y gy 1 03/26/2021
grout o ® 1 =
! \ . 1Y N P it (IR o U.S. DEPARTMENT OF TRANSPORTATION
CIO rr# gatt%d 4 A~ FEDERAL HIGHWAY ADMINISTRATION
piastic tube — = ~— Bore hole ' 30 di CENTRAL FEDERAL LANDS HIGHWAY DIVISION
Factor = _ - 3"dia pvc
installod ' Bottom of wall connection pipe U.5. CUSTOMARY SPECIAL
rout
? SOIL NAIL WALL

NOTE:

Epoxy coated

@ See Special 259-B For Typical End
Of Wall Detail Unless Soil Nail Wall
Terminates Into A Rock Cut Slope.

steel bar — '
SECTION A

WALL TYPICAL SECTION
SOIL NAIL WA TYPICAL SECTION

NO SCALE |‘

SPECIAL

259-A
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STATE PROJECT |SHEET
SOIL NAIL WALL GENERAL NOTES: G 2 seeing | carapossi() | oo

1. Provide alt material and workmanship in accordance with the
contract plans, standard specifications for construction of roads
and bridges on federal highway projects (FP-14), except as noted below
and in the special contract requirements.

2. Reinforced pneumatically placed concrete mortar (shotcrete) class wet (AE):
fic = 4,000 psi (permanent cip-facing and initial shotcrete facing)
f'c = 4,000 psi (nail grout)

3. Structural steel: ASTM A36 (fy = 36,000 psi) for bearing plates.

4. Soil nail bars: ASTM A615 grade 75. Hex nut and washer to be
compatible with soil nail bar.

5. Wall design life: 75 years
Excavation in the vinicity of the wall face requires special care
and effort compared to general roadway excavation. See special
contract requirements.

7. The contractor is responsible for the stability of the excavations,
slopes, and existing structures during construction.

8. The contractor is responsible for survey control during construction.

9. For additional soil nail wall design information, see final geotechnical report
"Reds Meadow Road Improvements by Shannon & Wilson, Inc.”

REINFORCING STEEL:

1. ASTM A515 grade 60 or ASTM A706. Dimensions relating to bar spacing
are center to center. Bending dimensions are from out to out of
the bars.

Epoxy Coated: All reinforcing steel as shown in the plans.

WWM reinforcement: conform to ASTM A1064 grade 60.

oA WD

WWM reinforcement corrosion rate:
Zinc corrosion rate first 2 years - 0.58 mils/year
Zinc corrosion to depletion - 0.16 mils/year
Carbon steel rate - 0.47 mils/year

SOIL NAIL TESTING:

1. See specifications for verification and proof testing requirements.
Perform verification tests at locations shown on the wall elevations
and proof test locations will be determined by the COR.

SOIL NAIL WALL DESIGN PARAMETERS
Design Parameter Value
Angle of internal friction 32
Soil " (degrees)
off parameters Cohesion (psf) 0
Unit weight (pcf) 120
Peak ground
Seismicit acceleration (g) 0.34
elsmicity Horizontal coefficient 0.17
Vertical coefficient 0
Bars No. 8
. . Grade (ksi) 75
Soil Nails .
Ultimate Pullout | Soil 4.5
Capacity (kif) Bedrock 36.2

Minimum bar lap splice: #4E bar to #4E bar = 2'-11", #6 bar to #6 bar = 4'-4".

H.P.

3 - #5x11" reinf steel @ Equal Spacing (tack
weld to top of pipe, grind ends flush with pipe) —,

2'-0"x2'-0" square
concrete apron
slope 5% to drain —

10" dia x 1'-6" std pipe (ASTM A53 Grade A or B)
soil nail wall drain
/ (Galv after fabrication)

— locally grade FG @ drain inlet location
/ 1.5:1 max

_— Riprap (Class 1)

_— 45° Elbow
~ (see note 2)

'_:—— Rock sculpted facing — 6"X6"-W4.0xW4.0

welded mesh as shown
(centered in pneumatically placed

— Pneumatically placed ——— concrete mortar facing)

concrete mortar
(see note 1)

A — 8" dia pvc pipe
— typ welded — Shape pneumatically placed
wire mesh cont. concrete mortar facing to
accomodate drain pipe
— 8" dia pvc
drain pipe SECTION A-A
90° elbow

(see note 2)

LOW-POINT DRAIN BEHIND SOIL NAIL WALL DETAIL

LOW-POINT DRAIN NOTES:
1. See wall plan and elevations for drain locations.

LoL —"

Begin/End wall
- f shown in plans e

d .
\. \—R=3'@LOL
-

b et

PLAN VIEW

SECTION VIEW

TYPICAL END OF WALL DETAIL

T — Begin/End wall
. shown in plans

/ v &
d .
‘ ! | ] —".- I|
. e

ISOMETRIC VIEW

NOTE:
1. See Special 259-A For Soil Nail Wall
Typical Section.

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL
SOIL NAIL WALL
GENERAL NOTES
& DETAILS NO. 1

NO SCALE | 2

SPECIAL

59-B
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SHEET,
steel bearing plate 4 1/2" 1" . 53/16" (Length after welding) — Geocomposite . STATE PROJECT NUMBER
9" x9"x 1" " | . ' _pdrain strip /— Geocomposite cA CA FLAP 03511(1) G22
(epoxy coat | — I |} ‘ - : drain strip
after fabricati — l = i i

r fabrication) Q @) J — PVC pipe PVC pipe connector —, Native soil
=1 . T connector "
Y ‘* Q‘ J 0.312" §
= . " — = ™ -
Y Q - " .
~ ‘— Prefabricated drain gate Drai " ~__ Stop drain
L - —] (dimension and installation rain gate — — Stop ar
@ | Q per manufacturer) at this level
| i N\ Y L | — Seal end of
‘ l e Headed StUd. 1/2" dla x55/16" ISOMETRIC VIEW SECTION VIEW Stnpdra’n
11/2" full penetration butt weld (typ. 4 per plate)
= (epoxy coat after fabrication) WEEP HOLE DRAIN DETAILS
— Nail hole Note: Install drain gate without
(bar dia + 1/4") disrupting the geocomposite drain strip.
SOIL NAIL BEARING PLATE DETAIL e .
1'-6" wide geocomposite N ,
drain strip placed between 5l > 2 10'(Typ) _
2/3 SH every other soil nail column — o | | — Top of wall
— Typical construction N ' ' o
shotcrete panel o] N Soil nail (Typ)
g . Epoxy coated bearing plate
S TR — - poxy gp o+ GEOCOMPSITE DRAIN STRIP NOTES:
= Nail '
& N | : | 1. Splice of the drain strips are made
| * - i with a minimum of 1'-3" overlap or
Ql g | T | ’ ﬁoiflz%ﬁ}zatjovig?grdgzrgonnnuous r—+ e £= per manufacturer’s specifications.
SRS ; ; 7 . )
8| E {—1— —5 grefabr lcatedtqraln.grate — FG — Bottom of soil 2. Seal top and battom of drain strips
a8 T -~ eagxcvce?gi’;slc é?gir? ’_f;i@ _J nail wall to prevent soil from entering drain.
w5 ' P ‘ — Wall Expansion Or
~N I -k e 4 | — splice walers at edge Contraction Joint
= i y | of panel where required - _-2'-0" Min
S l ] (stagger splices)
] I S s e
A \ bt ' ELEVATION OF GEOCOMPOSITE DRAIN STRIPS
3 . ! \— 2-epoxy coated #4, 2.5 long
R vertical waler bars
— 1 layer of
6" x 6", W4.0 x W4.0
welded wire mesh ; : NOTES:
TYPICAL 4-INCH SHOTCRETE REINFORCEMENT f L el oy For Soil el Wl

4-INCH SHOTCRETE NOTES:
2. See Special 259-B For Typical End

Of Wall Detail Unless Soil Nail Wall

1. Install reinforcement for temporary shotcrete
Terminates Into A rock Cut Slope.

throughout the entire shotcrete facing.

T~ See Roadway Plans for

. SH = horizontal soil nail spacing. . v )
2 natl spacing "-x Wall LOL drainage inlet locations
. PLAN VIEW
Joint may be formed
with 1/4" hardboard — — 4" shotcrete facing — 4" shotcrete facing
- — — Cut or butt reinforcement at
SrEoe s = T e Aotk I expansion joints for permanent — Wwall LOL

facing portion only

Soil Nail Wall = Conform soil nail wall facing

with drainage inlet frame

P :1—r

s “— Sculpted rock facing i See FHWA U.S. Customary Special
Sculpted rock facing o 3/4" chamfer (typ) — 1/2" hardboard joint filler ! 604-A (INLET, TYPE 6A-6) 03/26/2021
" = for details not shown
3/4" chamfer (typ) — =
? U.S. DEPARTMENT OF TRANSPORTATION
~ FEDERAL HIGHWAY ADMINISTRATION

CENTRAL FEDERAL LANDS HIGHWAY DIVISION

TYPICAL CONTRACTION JOINT TYPICAL EXPANSION JOINT

U.S. CUSTOMARY SPECIAL
SOIL NAIL WALL

CONTRACTION/EXPANSION JOINT NOTES:

1. Place contraction joints for the full height of the wall at 30-foot intervals. Place

expansion joints at every third joint, at wall bends, no less than 2 feet and no more

than 10 feet from ends of wall. SECTION VIEW DETAILS NO. 2

2. Incorporate expansion and contraction joints with the sculpted shotcrete finish in a DRAINAGE INLET @ SOIL NAIL WALL SPECIAL
manner that minimizes the visual contrast between the joints and the finished shotcrete. NO SCALE 259-C
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STATE PROJECT ij":fBEErR

1V:1H or

flatter 10’ cA CA FLAP 03511(1) G23
Seeding, Hydraulic Method
Application No. 2 NOTE:
(liove rurfReinforcement Mat) ECl)P (?_‘ 1. If bedrock is encountered within the back cut, the
j excavation can follow the rock surface and
L‘é’;&gﬂﬁi’;ﬁn sgctol,‘f,%el,’,’j;?,-’éﬁse r ; "overiap, Typ. ' reinforcement length reduced. In no case shall the
. I reinforcement length be less than 0.6H.
Seeding, Hydraulic Method ' Type 1 Rrimany
Appﬁca%‘onymo. 1 | Iéelnfo%cement ' @ Only install on back cut where water or evidence of
(Under Turf Reinforcement Mat) —\ _ eogri | ! water is observed during construction.
M ¥ i === 3. Place geocomposite sheet drains in 3' (min.) wide strips
— ' with a spacing to achieve 30% 5% coverage area on
rker Post \ excavation backslope to 2/3H.
in 4. Connect collector pipes to outlet pipes using a
1V-1H t-connector and outlet at low points and at 100’ (max.)
’ spacing. Furnish collector pipe, and fittings meeting the
requirements of subsection 708.04.
—l
<y e 4 \\ \\\ 7 Geocomposite Sheet Drain 5. Caver the end of the outlet pipe with screen according
LS 1 " (See Subsection 714.02) () to subsection 605.03. Hold the screen securely in place
-7 Underdrain, with standard coupling bands or by other approved
P - See Detail A means with securing screws.
. g Compacted backfill material. . . ,
Turf Reinforcement Mat anchors, typ, - & ; @ Mark the outlet of the outlet pipe with a 4’ long post or
install per manufacturer’s Comply with FE-14: Sechian 704.03(b) ®© other suitable marker. Place post within 12" of the end
recommendations — Type II Secondary of the pipe.
Reinforcement
Geogrid
. ) 6" Perforated REINFORCED SOIL SLOPE (RSS)
6" Geotextile overlap underdrain i
collector pipe DETAIL NO. 1 (H =5 )

Granular backfill
6" non-perforated
underdrain outlet pipe,
provide at no more

than 100-foot intervals
and at all low points /

= N
7 iR
& e\ 16’
/N

DETAIL A - UNDERDRAIN

Class 1, Type C
Geotextile

|
Seeding, Hydraulic Method |
Application No. 2 '

(Above Turf Reinforcement Mat) \ 1]_[ 3' overlap, Typ.
]

Turf Reinforcement Mat, Install per
Manufacturer's Recommendations —\\

Seeding, Hydraulic Method - e e ey (N s ,/
Application No. 1 ] T T T T~y
(Under Turf Reinforcerment Mat) —\\ 1 N B e =

cHE— ==

8l N ;
i NS4S I R Geocomposite Sheet Drain
>\ ¥ (See Subsection 714.02)@
Marker Post . R
\\\ ~— 1V:1H or Flatter
{l_) ‘ - N Compacted backfill material.
e “ \\ _E'Z’N M %ng’ g;/th FP-14 Section U.S. DEPARTMENT OF TRANSPORTATION
. % ~ _\(J =05 FEDERAL HIGHWAY ADMINISTRATION
- - v g \ Underdrain CENTRAL FEDERAL LANDS HIGHWAY DIVISION
-7 U \_ Type II Secondary See Detail A U.S. CUSTOMARY SPECIAL
- Reinforcement Type II Primary
Turf Reinforcement Mat anchors, typ, Geogrid CR;elnfo_r;ement REINFORCED SOIL SLOPE
install per manufacturer's €ogrt
recommendations —
REINFORCED SOIL SLOPE (RSS) Sheet 1 of 2
DETAIL NO. 2 NO SCALE 25:;"‘;
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STATE PROJECT SHEET
Stagger anchors P BUMBER
between MGS posts 14 _ P ca CA FLAP 03511(1) G24
Seeding, Hydraulic Method s
Application No. 2 MGS shown for s
(Above Turf Reinforcement Mat) NOTE:

see C Series for limits

@ Excavate 2' or to top of bedrock, whichever is less.

informantion only, ¢
|
Turf Reinforcement Mat, Insta_ll per , . !
Manufacturer's Recommendations 3" overlap, Typ. | @ Only install on back cut where water or evidence of
T . T | I I BTl it ionth Cothr- e EmSramEAETIESe ARl water is observed during construction.
Seeding, Hydraulic Method Y | " | T
Application No. 1 - : . 3. Place geocomposite sheet drains in 3' (min.) wide strips
(Under Turf Reinforcement Mat) —| ] with a spacing to achieve 30% +5% coverage area on
___________ ! excavation backslope to 2/3H.
] 4. Connect collector pipes to outlet pipes using a
uld N 2 T ’ t-connector and outlet at low points and at 100" (max.)
1 'qt" | spacing. Furnish collector pipe, and fittings meeting the
T requi nts of subsection 708.04.
Marker Post \ > Geocomposite Sheet Drain quireme subse
(See Subsection 714.02)(2) 5, Cover the end of the outlet pipe with screen according
to subsection 605.03. Hold the screen securely in place
with standard coupling bands or by other approved
| Compacted backfill material. means with securing screws.
gngg’(g’ th FP-14 Section Mark the outlet of the outlet pipe with a 4' long post or
[ = ’ other suitable marker. Place post within 12" of the end
P Underdrain, of the pipe.
| \_ ) see Detail A on
- Type II Primary Special 261-A
P Reinforcement
- Geogrid
Type II Secondary
Reinforcement
Geogrid
Turf Reinforcement Mat anchors, typ,
install per manufacturer's REINFORCED SOIL SLOPE (RSS)
recommendations DETAIL NO. 3
DETAIL NO. 4 SCHEDULE
Stagger anchors Station to Station | Length |H(Max Height, Ft)| W (Grid Width, Ft)
between MGS posts 25+00 to 25+60 60 12 16
W, See Schedule 66485 to 67425 40 16 24
Seeding, Hydraulic Method d 2 2
Application No. 2 96+95 to 97+25 30
(Above Turf Reinforcement Mat) M’C:‘S shot;t{n for : 98+15 to 98+40 25 12 18
informantion only, €
. (. 98+75 t 99+35 60 18 22
Turf Reinforcement Mat, Install per see C Series for limits ] °
Manufacturer's Recommendations — . ' 133+95 to 134+70 75 12 20
3'overlap, Typ. | 7
Seeding, Hydraulic Method Type II Primary . L7
Application No. 1 Reinforcement |
(Under Turf Reinforcement Mat) —\ \ Geogrid
‘ N
® I T R P i PSSy, AT S S P
3
bS]
o]
5
0 L0 .
1 ol 000000 0N YA e Ll L e e e e ———————— —
& Geocomposite Sheet Drain
Marker Post —-. - = (See Subsection 71 4.02)@
] 0 oy AR e e e i o e g e e e e
5 —
l -
2% N@ ¢ “\— Compacted backfill material.
_ 2% \ ' ! — . Comply with FP-14 Section
- = \ | ~ —7 704.03(b)
IE \ A i O U.S. DEPARTMENT OF TRANSPORTATION
- \ \\_ FEDERAL HIGHWAY ADMINISTRATION
_- 1 \_ voe 116 . \ \ Underdrain, CENTRAL FEDERAL LANDS HIGHWAY DIVISION
- ype econdary see Detail A on R ECI
-7 Reinforcement Type II Primary \_ Special 261-A U.S. CUSTOMARY SPECIAL
7 Geogrid Reinforcement Excavate and backfill with
= Geogrid Embankment/Backfill Material EINFO ED SOIL SLOPE
. Turf ﬁeinforcement Mat anchors, typ, g (See Subsection 704.03(a)) RELN RE
- install per manufacturer's
recomimendabing REINFORCED SOIL SLOPE (RSS) Sheet 2 of 2 _—
DETAIL NO. 4 NO SCALE i
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10’

Q
G PIPE t
N
~N
e e e e ——a —- — - - - — —] -— - —‘
e ety p e R v Primary Geogrjd

Drainage Pipe \ /

Secondary Geogrid
At Slope Face

e N — = Q] —I%— 2 FQ Spa Across 10’ Zone
‘? -—— e e | w— — —
'S;.._ -_—— - ™ 2 EQ Spa Across 10’ Zone

= Only cut the transverse direction geogrid
and splay the longitudinal geogrid around
the drainage pipe, typ

Provide an additional layer of geogrid
above & below each cut primary &
secondary geogrid as shown, typ
(extend additional layers & secondary
geogrid that are adjacent to the
drainage pipe full width of RSS)

DRAINAGE PIPE THROUGH RSS

NO SCALE

SHEET
STATE PROJECT NUMBER

CA CA FLAP 03511(1) G25

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

DRAINAGE PIPE THROUGH RSS

[ sPECTAL

| 261-C
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—— Saw cut
(Full Depth of existing asphalt pavement)

—— New asphalt pavement

—— New base course

/
__________ 4
Existing asphalt pavement —

Sy

|
1__
]

Existing base course —— | __

NEW PAVEMENT
Saw cut
(Depth equals overlay thickness) el
Overlaid elevation —
—e2

Existing elevation

Asphalt overlay

(Final course) |

K Transition length variable (See table)

(for table & e,= effective overlay thickness)

OVERLAY

Asphalt overlay —
(depth 2) d
2
i
Existing asphalt pavement —_-__ — — T - - - - === - -~ =

SHEET
STATE PROJECT NUMBER

CA CA FLAP 03S11(1) K1

NOTE :

Provide a transition fength in feet that is not less than the value

obtained by multiplying the effective overfay thickness in inches

g(d!ﬁerence between the existing and overlaid elevations) by the
value from the Table for the posted speed of the roadway.

Use K *{el -e2]=T, or K¥[d1-d2]=T (whichever applies), to
obtain the transitfon length.
(Minimum transition length=230 feet)

Example : .

If the posted speed is 55 MPH_
Effective overlay thickness = 2 inches
Then the minimum transition length =
2 inches x 42.5 ft./in. = 85 feet.

K VALUE TABLE (ft/in)

POSTED SPEED
(MPH) *

30

35

40 45 50 55 60 65 70 75

K

30

32.5

35 37.5 40 42.5 45 47.5 50 52.5

* [Jse a K Value of 30 for speeds less than 30 MPH.

Asphalt overlay

(depth 1)

K Transition length variable (See table)
(for table c11-d2 = effective overlay thickness)

OVERLAY - DEPTH TRANSITIONS

03/26/2021
FOR SELECTION ONLY

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY DETAIL

PAVEMENT
TRANSITIONS
NO SCALE DETAIL APPROVED FOR USE DETAIL
APPROVED : FEBRUARY 2013 E40 1-0 1
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SHEET
STATE PROJECT NUMBER

CA CA FLAP 03511(1) R1

NOTE:

1. Provide the same type of dowel assemblies and tie bars
for joints in plain portland cement concrete pavement
as shown for joints in reinforced pavement.

2. See Standard 501-2 for joint and joint sealing details.

\\denpwp01\d$\pwicsworking\845977\484813_1\R501-02_Std501-1RM.dgn

3:01:19 PM

3/25/2021

2" clear 3. Lap longitudinal and transverse reinforcement not
*‘ typ. less than 15 inches.
/7-_‘_ _/'-—————_‘ ¥ ] —__-‘7 == == if T
JaY A A A A JAY - E - F i F : &
| 2 i 9 5 fa) 4] [
D D b b Y D D 4
> S IS ——— > IS / : i
5 : / - - - i
A A A A A A / e b § F /
& i & v Ja — e bar —
& ' /..// e 4 ! \ A
> > > > b b Dt ~_ o
e . - iy o S g
A A o o A =M E (P>
E IS & [ ™~
> IS [ S
FS I o o o ' "“HH% = | // o ) I . 3 : I : & ) o - ‘
“H__HH = - s 7 iy s PAVEMENT TRANSVERSE
A M _H-\-\-""‘-u\_ - I3 o - = o o =
A A A —4 A P & ~— Longitudinal joint e _ S — _ THIC(I;I\)IESS JOINT (sngCING
@ - - = - A A o L A / B
Bug ™ Dagg v B, RO b, w b, 2R A N P D e P P T<6 10
A 2 A A A A Slab reinforcement 4" x 4" - !/;. /—,//b b b - - & . - > F 6 =7 <12 15
3 s 1 - W6 x W6 welded wire L]
. C B : N E = N . reinforcement or No. 4 bars —— 1 I 4 N A N
! I3 Traffic -# o : & ' & o . S - B Traffic = ' © o - .. B i L
) > D D [ D
A A A A i A A r-3 o I3 (-3 i
| J; A Py Vi \ Py Vi
b > > T > [ > f - —T= > s /
/ > > N ; N S [
A A Py o Py A : e |
5 5 i b A 4 v | Al
> > N > | N > > 1 > > - - _hE
: ,/ N > > b >
A A A q§ L JAY JAY [ \
| > ' | A A ; R I \
Transverse joint — LA ..| — Transverse contraction joint
(typ.)
PLAN PLAN
%
Qg
Dowel bar — — See Note 2 See Note 2 2" clear Dowel bar V'
~N
, N X,
7 p S S o T < R Yot g e A -
— Slab reinforcement 4" x 4" - W6 x W6
welded wire reinforcement or No. 4 bars FOR SELECTION ONLY
U.S. DEPARTMENT OF TRANSPORTATION
PROFILE PROFILE FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY OFFICE
PLAIN MINOR CONCRETE PAVEMENT REINFORCED MINOR CONCRETE PAVEMENT o CUSTOMARY STANDARD
MINOR CONCRETE PAVEMENT
STAIDARD APPROVED FOR USE STANDARD
NO SCALE REVISED: 9/2016 501_1
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STATE PROIECT NS ER
— See sawed or formed joint /— See construction CA CA FLAP 03S11(1) R2
sealing details Joint sealing details
i ’ L 4 —
£ 0 Lt A | " s el ; Joer s £ a8 a) ) NOTE:
¢ T { ; 1 ¢ ° T 1. Use epoxy-coated material for all tie bars, dowels, and
I[ = ] f - - - R ) other steel used in the construction of concrete pavement.
|
CONTRACTION JOINT CONSTRUCTION JOINT 2. Deformed reinforcing bars or hook bolts may be used
for tie bars.
UNDOWELED - TRANSVERSE and PLAIN - TRANSVERSE or LONGITUDINAL ’
UNTIED - LONGITUDINAL 3. Do not place tie bars within 15 inches of transverse joints.
See sawed or formed Dowel bar @ 12" c-c See construction _ 5 | bar @ 12" 4. Install isolation joints when abutting a fixed structure.
Joint sealing details joint sealing details — / owel bar cc Use expansion joint material extending the full depth and
i \r _ A | N ‘| Y [ v i length of the concrete surface.
a ./ A & , / 4
— I ' e b — T L = 1t 172 5o F A T 5. Transverse and longitudinal construction joints are not
i . 14 1 V) ? T - . included in the joint layout plan. Use transverse and
| | " [ - k | b, ; longitudinal construction joints sparingly. Submit planned
; f T construction joint locations for approval.
Grease free end — 9" 9" — Fixed end 9" 9" I
d = BESS i = For construction joints, if tie bars and dowels are not set
CONTRACTION JOINT CONSTRUCTION JOINT into concrete during placement, drill and anchor the tie
bars and dowels into the existing concrete construction
DOWELED - TRANSVERSE DOWEL BUTT - TRANSVERSE with epoxy resin.
See sawed or formed —Ti " - i : "
Jjoint sealing details — ie bar @ 30" c-¢ ;‘iﬁtc:gjggzcggga” . — Tie bar @ 30" c-c . Maintain joint sealant shape factor of 1:1; except when
_ 4 L 0 $ / ¥ sificone sealant is used maintain the width to depth shape
2 s 5 I A 772 A i | R i | A / Rl 1| factor of 2:1 or as recommended by sealant manufacturer.
i B e h BT A Ay L L el jag, suggay 03/26/2021
i : & { o i S A T FOR SELECTION ONLY 8. See Section 712 for joint material requirements.
. — . l ' | | - __ 9. See Standards 501-1 or 502-1 for reinforcement details.
18" e 18" | L_ 18" 18" ‘
CONTRACTION JOINT CONSTRUCTION JOINT
TIED - LONGITUDINAL TIED BUTT - LONGITUDINAL
- isolation ioi ; . See construction ) o See construction "
Dowel cap See isolation joint sealing details Joint sealing details — 1 #8 Tie bar @ 12" c-¢ joint sealing details — T/3 x 1%" keyway
| | Y / i . 4 Y
) - | . R R o T i i A A L, . i
*' S q | T o | [ = == == 2
| | . F 7] F ] P ]
- 9" ‘ 9" _| — Dowel bar @ 12" c-¢ | 18" | 18" ! 18" ! 18" | — Tie bar @ 30" c-c
' ' ' o ! (or approved two-
ISOLATION/EXPANSION JOINT CONSTRUCTION JOINT CONSTRUCTION JOINT  piece connectors)
DOWELED - TRANSVERSE TIED BUTT - TRANSVERSE KEYWAY - LONGITUDINAL
See isolation joint sealing details — Pixture oFstructure BAR SIZES
. 1/2"' typ- %T“ [.yp‘ }/{Hu f}’P
8 , | — " l‘ = r PAVEMENT DOWEL BAR
- __I ) -———r'1 . J_F_____,ﬁ —— T : THICK(I)!ISSS (T)| TIE BAR DIA;‘Z:):;’ER
[ . £ o A ¢+~ Joint sealant ——+———— :-‘: i 2 T<8 #5 1
/3 | g\ Joint sealant 73 2 oV T3 =
v W - - 8 <T<10 #5 1%
\. T & ; Backer rod —— —». v 3 / 10<T<12 #6 1%
{ ’ : F |
+—— Preformed \
y L U.S. DEPARTMENT OF TRANSPORTATION
ISOLATION JOINT Joint filler l s , . ] FEDERAL HIGHWAY ADMINISTRATION
UNDOWELED - LONGITUDINAL _ f P ¢ ] FEDERAL LANDS HIGHWAY OFFICE
' U.S. CUSTOMARY STANDARD
ISOLATION JOINT CONSTRUCTION J
TION JOINT SAWED OR FORMED JOINT MINOR CONCRETE
MINOR CONCRETE PAVEMENT JOINT SEALING DETAILS PAVEMENT JOINTS
STANDARD APPROVED FOR USE STANDARD
NO SCALE REVISED: 9/2016 501_2
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METAL ROUND PIPE CULVERT

FILL HEIGHT AND METAL THICKNESS TABLE FOR HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT

SHEET
NUMBER

Tl

STATE PROJECT

CA FLAP 03511(1)

STEEL ALUMINUM NOTE:
PIPE 2%" x %" CORRUGATIONS | 3" x 1" CORRUGATIONS | 5" x 1" CORRUGATIONS PIPE 2%" x %" CORRUGATIONS | 3" x 1" CORRUGATIONS 1. When directed, camber pipe culverts upward
SIZE | mmmum METAL THICKNESS (INCH/GAGE) SIZE | mnamum METAL THICKNESS (INCH/GAGE) from a chord through the inlet and outlet
DIAMETER| COVER [0.054/1610.075/1410.108/12]0. 158710 0.166/8 |0.064/1610.075/1410. 105/12 0. 138/10] 0.165/8 [0.06%/15]0.079/1410. 108/1210.135/10 0.168/8 | | DIAMETER| COVER |0-060/16/0.075/14]0.105/12[0.135/10] 0.164/8 [0.060/16/0.075/1+40.105/12/0.135/10/ 0.164/8 inverts an ordinate amount equal to 1% of the
INCHES | INCHES MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET) INCHES | INCHES MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET, pipe length. Develop camber on a parabolic
12 12 100 [ 100 | 100 | 100 | 100 | 1112 12 100 | 100 | 100 | 100 | 100 ] curve. If the midpoint elevation on the
15 12 100 | 100 | 100 | 100 | 100 | 15 12 100 | 100 | 100 | 100 | 100 parabolic curve as designed exceeds the
18 12 100 | 100 | 100 | 100 | 100 |18 12 100 | 100 | 100 | 100 | 100 B elevation of the inlet invert, reduce the amount
21 12 100 100 | 100 | 100 | 100 - |21 12 88 | 100 | 100 | 100 | 100 of camber or increase the pipe culvert gradient.
24 12 100 | 100 | 100 | 100 | 100 24 12 77 | 97 [ 100 | 100 | 100 ) .
30 12 85 | 100 | 100 100 | 100 30 12 62 | 77 | 100 | 100 | 100 | 71 | 89 | 100 100 | 100 | 2. Fill heights exceeding 100 feet require
36 12 71 | 89 | 100 | 100 | 100 | 81 | 100 | 100 | 100 | 100 |36 12 52 | 64 | 90 | 100 | 100 | 59 | 74 | 100 | 100 | 100 special analysis by the CO.
42 12 61 | 76 | 100 | 100 | 100 | 70 | 87 | 100 100 | 100 42 12 44 | 55 | 77 | 99 | 100 | 51 | 64 | 89 | 100 | 100 —_ ) )
48 12 | 53 | 66 | 93 | 100 | 100 | 61 | 76 | 100 | 100 | 100 | 54 | 68 | 95 | 100 | 100 || 48 12 67 87 | 00| 4456 | 78 | 100 | 100 | > 'he [l heightsn the ';ae"a’;a;;gogrz;{’cal
54 12 59 | 83 | 100 | 100 | 54 | 68 | 95 | 100 | 100 | 48 | 60 | 85 | 100 | 100 || 54 18 | 54 | 71 | 88 | 39 | 50 | 69 | 93 | 100 Fill heights for culvert pipe with annular
60 12 74 | 97 | 100 | 49 @ 61 86 | 100 | 100 | 43 | 54 | 76 | 98 | 100 || 60 18 |57 | 72 | 35 | 45 | 62 83 | 98 corrugations are more restrictive than those
66 12 87 | 100 | 44 | 55 78 | 100 | 100 | 39 | 49 | 69 | 89 | 100 || 66 18 58 | 32 | 40 | 56 | 76 | 89 of helical lockseam and welded seam pipe.
72 12 80 | 97 | 40 | 51 71 | 92 | 100 | 36 45 | 63 | 82 | 100 72 18 45 | 30 | 37 | 55 | 70 | 82 Obtain approval before furnishing annular
78 12 87 | 37 | 47 L 66 | 85 | 100 | 33 | 42 | 58 | 75 92 78 24 34 | 48 | 64 | 75 corrugation pipe.
84 12 75 | 35 | 43 | 61 78 | 96 | 31 | 39 | 54 | 70 86 84 24 44 | 59 | 70
90 12 32 40 57 73 90 29 36 51 65 80 90 24 41 62 65 4. Measure minimum cover from the top of the
96 12 38 | 53 | 69 | 84 34 48 | 61 | 75 96 24 38 | 51 | 61 pipe culvert to the subgrade for flexible
102 18 36 50 65 79 32 45 57 71 102 24 46 55 pavements, and to the top of the pavement for
108 18 47 61 75 42 54 67 108 24 42 50 rigid pavements. Measure maximum fill height
114 18 45 58 71 40 52 63 114 24 45 from the top of the pipe to the tqp' of the
120 18 43 55 7 = 38 49 60 120 24 40 | pavement for both flexible and rigid pavement.
126 18 52 | 64 47 | 57
132 18 | 50 | 61 44 | 54
138 18 | 48 58 42 52
144 18 56 50
METAL PIPE ARCH CULVERT
FILL HEIGHT AND METAL THICKNESS TABLE FOR HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT
STEEL ALUMINUM
PIPE ARCH 2%" x " CORRUGATIONS | 3" x 1" CORRUGATIONS | 5" x 1" CORRUGATIONS || pIPE ARCH 2%" x %" CORRUGATIONS | 3" x 1" CORRUGATIONS
SIZE EQUI | MINIMUM | o . METAL THICKNESS (INCH/GAGE) SIZE | M AR | MINIMUM _ METAL THICKNESS (INCH/GAGE) ___
SPAN x RISE DIAMETER| RADIUS COVER |0.064/16/0.079/140.108/12\0.138/10 0.168/8 10.079,-’1JIO.IDB{J.’!EG.13B}1 0 0.168/8 |D.r]75‘,"14lﬂ,109f12i0, 138710 0.168/8 SPAN x RISE DIAMETER| RADIUS COVER  |0,060/16|0.075/14|0.105/12|0.135/1 ﬂlﬂ,asof.rsm.n?sm: 0.105/12\0,135/10)
INCHES INCHES | INCHES | INCHES MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET) INCHES INCHES | INCHES | INCHES MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET)
17x13 15 3 12 13 [ 17 x 13 15 3 12 13 i | | |
21x15 18 3 12 12 ' 21x15 18 3 12 12 L |
24 x 18 21 3 12 13 ] 24 x 18 21 3 12 13 g
28 x 20 24 3 12 13 28 x 20 24 3 12 13 [ ]
35x24 30 3 12 12 35x24 30 3 12 12
42 x 29 36 3.5 12 12 42x29 36 3.5 15 12
49 x 33 42 4 12 12 | 49 x 33 42 4 15 12
57 x 38 48 5 12 12 ! I 57 x 38 48 5 15 12
60 x 46 54 8 15 | 21 21 | 60 x 46 54 8 15 ' 21
64 x 43 54 6 12 12 ! ! 64 x 43 54 6 18 | 12
66 x 51 60 9 15 21 21 | 66 x 51 60 9 18 21
71x 47 60 7 12 12 [ 73 x 55 66 12 18 20 1
73 x 55 66 12 18 | 20 | 20 || 81x59 72 14 21 17
77 X 52 66 8 12 12 87 x 63 78 14 21 17 5
81x59 | 72 i4 18 Y | 17 I | 95x67 84 16 24 17
83 x 57 72 9 12 12 103 x 71 50 16 24 17
_ 87x63 78 14 | 18 | 17 L 17 | FOR SELECTIOI\[ll gﬁl%? /2021
95 x 67 84 16 18 | B 17 17 _ U.S. DEPARTMENT OF TRANSPORTATION
103 x 71 20 16 18 17 | 17 | FEDERAL HIGHWAY ADMINISTRATION
112 x 75 96 18 21 16 16 FEDERAL LANDS HIGHWAY OFFICE
117 x 79 102 18 21 16 16 U.S. CUSTOMARY STANDARD
128 x 83 108 18 24 16 16
137 x 87 114 18 24 16 | 16
142 x 91 120 18 24 16 16 | METAL PIPE CULVERT
NO SCALE STANDARD APPROVED FOR USE  12/1993 | STANDARD

REVISED: 4/1994 6/2C05 ‘

602-1
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COUPLING BANDS FOR METAL PIPE CULVERT

CORRUGATION
SIZE [2]

INCHES

PIPE ARCH MINIMUM BAND WIDTH

(INCHES)

ROUND PIPE
ANNULAR | HELICALLY
CORRUGATED|CORRUGATED
INCHES INCHES BANDS [1|  BANDS [

DIAMETER SPAN x RISE

SEMI-
CORRUGATED,
BANDS 5]

Band —

1% x %

underdrain [6] - 10.5 7

2% x %

3x1

12 to 36 17 x 13 to 42 x 29 7 12

10.5

42to 72 49 x 33 to 83 x 57 10.5 12

78to 84 - 10.5 12

10.5

36 to 72 60 x 46 to 81 x 59 12 _ 14

10.5

78 to 144 87 x 64 to 142 x 91 12 14

10.5

5x1

36 to 72 60 x 46 to 81 x 59 | 20 22

/8 to 144 87 x 64 to 142 x 91 20 22

{11 Fabricate annular, helical and semi-corrugated type coupling bands from the same metal as

2]

[3]

4]

5]

6]

the connecting pipe. Provide coupling bands not more than 3 nominal sheet thicknesses

thinner than the thickness of the pipe to be connected, and no thinner than 0.052 inch for
steel or 0.048 inch for aluminum. Fasten coupling bands with the following diameter of bolt:

%" for 18" round culvert (21" x 15" pipe arch) or less
1" for 21" round culvert (24" x 18" pipe arch) or more

SLEEVE JOINT

Smoother sleeve with center stop.
Stab type joint

SMOOTH SLEEVE BAND

For helically corrugated pipe with rerolled ends, the nominal corrugations size refers to the

dimension of the end corrugation in the pipe.

Use annular corrugated bands with pipes having annular corrugations or with helical pipe
having rerolled end to form annular corrugations. A 10.5 inch band is acceptable on

pipe ends rerolled with 2%" x %" corrugations. A 12 inch band is acceptable on pipe ends

rerolled with 3" x 1" pipe corrugations.
Use helical corrugated bands with pipes having helically corrugated ends.

The minimum band widths shown for 3" x 1" and 5" x 1" corrugated sizes apply to 2%" x
corrugations on rerolled pipe ends.

Smooth sleeve-type couplers and flat bands may be used for pipe diameters of 12" or less.

Use a matching metal having a nominal thickness of not less than 0.040 inch for steel,
or 0.036 inch for aluminum, or a plastic with an equivalent strength to metal.

Rivet, spot weld, or
fillet weld at crest

of corrugation at
heel and toe of angle

\
M

Integral Flange Wedge and Strap

STANDARD BAND CONNECTIONS

1/211

SIDE VIEW

Band

FLAT BAND

SIDE VIEW

— Rivet, spot weld, or fillet weld at crest
, of corrugation at heel and toe of angle

Bolts

== J .
A\

Angle

END VIEW

Second angle connection optional to 42"
diameter, required above 42" diameter

ANNULAR BAND

END VIEW

Second angle connection optional to 42"
diameter, required above 42" diameter

HELICAL BAND

Band

1

Bolt, bar and

strap connector —

NO SCALE

SHEET
STATE PROJECT NUMBER
cA CA FLAP 03511(1) T2

NOTE:

. Watertight pipe joints are not required unless

specified in the Special Contract Requirements.

2. Other types of coupling bands or fastening

devices that comply with the joint performance
criteria of AASHTO Standard specifications for
Highway Bridges, Division II Section 26 may
be used.

FOR SELECTION ONLY

— Continuous corrugation
around band meshes
with second annular
corrugation in pipe end

END VIEW
SEMI-CORRUGATED BAND

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY OFFICE

U.S. CUSTOMARY STANDARD

METAL PIPE CULVERT
COUPLING BAND

STANDARD

602-2

STALDARD APPROVED FOR USE 12/1993

REVISED: 4/1954 €/20C5
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Finished subgrade — Finished subgrade —

LN

. Roadway embankment
2H or 12' (max.) ﬁl 2H or 12' (max.) 2H or 12" (max.)

Roadway embankment
2H or 12’ (max.)

TR N o S PN

N 6“+ I 6" L
L - : Natural i) xf.ﬁ‘ Ty )
. ) \ B N T o VA T
Bedding — Natural ground 1"foot of cover, ' Remove unyielding material
12" (min.), 24" (max.) and replace with selected fine
/ compressible material. Lightly
ABOVE NATURAL GROUND compact in layers not over
6" in uncompacted depth.
Finished subgrade — ON UNYIELDING MATERIAL

A

Roadway embankment

Finished subgrade —

LY

Roadway embankment

o 2Hor 12’.{.m.a.x'). g

L 2Hor12' (max) _ N _ 2Hor12'(max.) _ 4
o — | - Lyt a0l i 18" (min.) 4 e s
_ in trench g
excavation —
Bedding — Natural ground 4

Natural ground

ON NATURAL GROUND

Finished subgrade —.
< ON UNSTABLE MATERIAL
Roadway embankment Original natural ground surface
2Hor 12' (max.) = . 2Hor 12' (max.) T T . UE D [
R e R S S i — TV Roadway excavation

-

— Finished subgrade or

embankment height
before trench excavation

Natural ..... ground
Bedding — \ e

ABOVE AND BELOW
NATURAL GROUND
LEGEND: Bedding —

Bedding material (uncompacted)

not exceeding 6" compacted depth.

——| Compacted backfill material placed in layers not
___| exceeding 6" compacted depth; or lean concrete
backfill in accordance with Section 614.

Impermeable backfill material.

BELOW NATURAL GROUND OR
Embankment material placed in layers TRENCH EXCAVATION IN EMBANKMENT

firm bearing soil and replace
with approved granular foundation
fill material properly compacted e o Toe plate ° o e ° Toe plate ° Y

Culvert end
treatment

BEDDING DEPTH
PIPE SIZE (H) DEPTH

12" to 54" 4"
> 54" 6"

H* H*

e B -—: I -
X
¥

S FE AN T AP P T

N,
* Reduce to 18" for '— See bedding
trench excavations depth table

PIPE BEDDING

Remove unstable material to

SHEET
STATE PROJECT NUMBER
cA CA FLAP 03S11(1) T3

NOTE:

1. When directed, camber pipe culverts upward from a chord
through the inlet and outlet inverts an ordinate amount equal
to 1% of the pipe length. Develop camber on a parabolic
curve. If the midpoint elevation on the parabolic curve as
designed exceeds the elevation of the inlet invert, reduce the
amount of camber or increase the pipe culvert gradient.

2. H equals the diameter of all round pipe culverts or the rise
dimension of all pipe arch culverts.

3. See Section 704 for bedding and backfill requirements.

4. Use lean concrete backfill for culverts with cover less than 12
inches. Minimum allowable cover is 6 inches.

MINIMUM SPACING
DIAMETER
or SPAN SPACING
UP to 48" 24"
Half diameter or
48" and UP span or 36",
whichever is less

Minimum spacing

-
(see table)
= — — — ~ — Metal end
Metal end section e = ~= >~._, section
! Diameter \ . 1-0" : | Diameter -
or Span N minimum /" or Span

ELEVATION
MULTIPLE PIPE INSTALLATION

A
B Width
Embankment slope —
High water elevation — 2.0 +
H H
— Pipe culvert =~ -
FOR SELECTION ONLY

SECTION A-A U.S. DEPARTMENT OF TRANSPORTATION

Piping plug

Construct piping plug of impermeable backfill

A material at the pipe culvert inlet where
granular material is used for backfill. Width may
be adjusted to tie into impervious material.

FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY OFFICE

U.S. CUSTOMARY STANDARD

METAL AND PLASTIC
PIPE CULVERT BEDDING

PIPING PL UG STANDARD APPROVED FOR USE  12/1993 STANDARD
NO SCALE REVISED: 4/1994 6/2005 602_3
DRAFT:  10/2017
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ri

%
.\. '\“
\— Subgrade shoulder

|| ' '|| ~ Taper at 10:1 in rolling
. | | '| or flat terrain. Taper at
|'I | | | 5:1 in mountainous terrain.
| | 1:1.5 | —, |ll /
(I > maximum slope |\, | /|
J/J f — Cut Slope | —. \ 1' | T
L \ N | .\
| Y — |
| |I | | +— i = /'ll II ‘
| i e | |
-1 ratio ; = || =
| ll'l Taper at 10 Ccalvert intet ' 2D or | ——| | =—==2~ .", '.
| m ditch @ 4" [ ——|[= = '
|~ Flat botto ot £ |
| II fw' (mln') — a — = FL I II
\— Normal || 'I___-—————-——‘—‘_"_'____-__—_j_l I T =—(R———— ow_ | ‘
/ ditch line [ | W\ | ! | l' |
¥ I I I ; i‘--l = e —k | ! !
= [ 1 e d e 4 = == _ It: Zolea——t ==csbih = i [ ————
g e L | s A || e I ==
[ | — [l | i
I == ‘.\ : ' _ W\ = 1:3max = . |I
‘ & \ | ' ‘ slope | T~
\1 | | | | [
i 1 i
rolo
_ fo
|

Normal ditch line L

PLAN
Original ground — Normal ;
cut slope
_ 5 w |
\ ‘_\__ B - .‘-\I _:]:_; E %!
! <
N : 4':,1 -Io:!
1 AR -
al — W/
5| g B
Slope at = \ 5‘ E{
pipe as staked b = 3 y
X S 3 .

Maximum 2D or

subgrade e!evarfon' "\_4 5 = _ Pipe culvert N R

2D or
Berm — les 4'
(Min.)

1

End of pipe bevel
or end section

SECTION A-A
TYPE I

Pavement surface

_—— Subgrade

Q
¥

— Normal ||
;‘ ditch line |
| ! i

\ |
— Cut Slope

1:1.5

maximum slope

\\‘

NOTE:

1. D equals the diameter of all round pipe or the rise
dimension of all pipe arch culverts.

SHEET
STATE PROJECT NUMBER
CcA CA FLAP 03511(1) T4

— Taper at 10:1 in rolling or

/

flat terrain. Taper at 5:1
in mountainous terrain

A Subgrade shoulder

Original ground —

Slope at

pipe as staked N

N

Normal ="
fut slope \

- N

N
\
Y
\

End section —\

Berm —__ N\
B

Flow line of
ditch at end section

Normal ditch line

' Normal ditch line

‘ | ' Standard 45° pipe elbow.

— Pavement surface

Ditch widening |
(See table)

DITCH WIDENING

18"

PIPE SIZE (D)

WIDENING

5

24"

61

S0

7

03/26/2021

At skewed pipe locations, 22.5° or
30° pipe elbows may be required
in lieu of 45° pipe elbow

Subgrade

FOR SELECTION ONLY

_\__.__. Y =
— Pipe culvert N Q‘
m& S B
2
Q.
Lo
o
2
i
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY OFFICE
SECTION B-B U.S. CUSTOMARY STANDARD
TYPE II
P PIPE CULVERT INLET
TREATMENT IN CUT SLOPES
STANDARD APPROVED FOR USE 12/1993 STANDARD
NO SCALE REVISED: 4/1994 6/2005 602_6
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SHEET
NUMBER

T5

STATE PROJECT

CA CA FLAP 03511(1)

NOTE:

1. Variations in design and dimensions are permitted to allow
for manufacturer's standards.

2. Fabricate the diameter of the end section of Design B to
match the inside diameter of the concrete pipe culvert.

3. Design C may be used in lieu of design A for all metal
pipe culvert sizes. Coupling bands may be any acceptable
type for the pipe culvert specified.

4. Fabricate multiplé piece bodies with lap seams tightly joined
by %" rivets or bolts. Fabricate end section center panels
for 60" and larger diameter pipe and equivalent pipe arch
from 0.138 inch steel or 0.135 inch aluminum.

. On end section center panels for 66" and larger
equivalent pipe arch provide 2%" x 2%" % 4" angle

END SECTIONS FOR ROUND PIPE CULVERT
PIPE SIZE METAL THICKNESS DIMENSIONS
DIAMETER STEEL ALUMINUM INCHES SLOPE A
INCHES |INCHES | GAGE |INCHES | GAGE | A (min) | B (max) | H (min) | L (¥2") |W (max) | “PP"*" |"’
12 0.064 | 16 | 0.060 | 16 5 7 6 21 44 2% | Span o
15 0.064 | 16 | 0.060 | 16 6 8 6 26 | 52 2y | ﬁ:am
18 0.064 | 16 | 0.060 | 16 7 10 6 31 58 2% | |
21 0.064 | 16 | 0.060 | 16 8 12 6 36 66 2% :
24 0.064 | 16 | 0.060 | 16 9 13 6 41 72 2% | Reinforced
30 0.079 | 14 | 0.075 | 14 11 16 8 51 88 2% edge — —
36 | 0.079 | 14 | 0.075 | 14 13 19 9 60 105 2 -t | End Section '
42 0.109 | 12 | 0.105 | 12 15 25 10 69 122 2% | |
48 0.109 | 12 | 0105 | 12 17 29 12 78 131 2 mT %ﬂ% 1
54 0.109 | 12 | o0.105 | 12 17 33 12 84 143 2 ~ ‘ ‘
60 0.109 | 12 | 0105 | 12 17 36 12 87 157 1% | ‘ ‘ ‘ -
66 | 0.109 | 12 | 0.105 | 12 | 17 39 12 87 162 | 1% | | ‘ ‘ ‘ ‘ N
72 0.109 | 12 | 0105 | 12 17 44 12 87 169 1 | | LA | ‘
78 0.109 | 12 | 0.105 | 12 17 48 12 87 178 1% N i
84 0.109 | 12 | 0.105 | 12 17 52 12 87 184 1% LA_! w o A | Pipe Culvert / s
% 0.109 | 12 [ 0.105 | 12 17 58 12 87 188 1Y% | |_> N Poy Limit — =
96 | 0.105 | 12 | 0.105 | 12 17 58 12 87 197 | 1% > Location of station, offsel,—
Toe plate extension —
END SECTIONS FOR PIPE ARCH CULVERT PLAN SECTION A-A
pIPE s1zE | QUL METAL THICKNESS DIMENSIONS SLOPE ROUND OR PIPE ARCH CULVERT
SPAN x RISE | “Dram. STEEL ALUMINUM INCHES
INCHES | incoits) INCHES | GAGE | INCHES | GAGE | A (min) | B (max) | H (min) | L (£27) | W (max) | “PP™°%
17 x 13 15 | 0.064 | 16 | 0.060 | 16 7 9 6 19 30 2%
21 x 15 18 | 0.064 | 16 | 0.060 | 16 7 | 10 | 6 23 36 21
24 x 18 21 | 0.064 | 16 | 0.060 | 16 8 2 | 6 28 42 2% .
~ 28x20 24 | 0.064 | 16 | 0.060 | 16 s | 14 | s 32 48 2% == Reinforced edge
 35x24 30 | 0079 | 14 | 0.075 | 14 10 | 16 | 8 39 60 2%
42 % 29 36 | 0.079 | 14 | 0.075 | 14 1z | 18 | 9 46 75 2%
49 x 33 42 | 0.109 | 12 | 0.105 | 12 13 21 12 53 85 2Y% -
57 x 38 48 | 0.109 | 12 | 0.105 | 12 18 26 12 63 90 24 ® E \
60 x 46 54 | 0.109 | 12 | 0.105 | 12 18 34 12 70 102 2 | NS gl o P Lo ]:I}
64 x 43 54 | 0109 | 12 | 0.105 | 12 18 30 12 70 102 2 | - [T
66 x 51 60 0.109 | 12 | 0.105 | 12 18 33 12 77 116 1% e ‘ s  — Corner plate
71 x 4 . J " i
dxer | o o e T s | L2 (max.) hole+| " Toe pate extonsion
77 x 52 66 | 0.109 | 12 0.105 | 12 18 36 12 77 126 11/2 e (. wioth A510
81 x 59 72 | 0109 | 12 | 0.105 | 12 18 39 12 77 138 1% | ELEVATION
83 x 57 72 | 0109 | 12 | 0.105 | 12 18 39 12 77 138 1% ROUND PIPE CULVERT
87 x 63 78 | 0.109 | 12 | 0.105 | 12 20 38 12 77 148 1%
95 x 67 84 | 0.109 | 12 | 0.105 | 12 20 34 12 87 162 1%
103 x 71 90 | 0.109 | 12 | 0.105 | 12 20 38 | 12 87 | 174 1%
112 x 75 96 | 0.109 | 12 | 0105 ] 12 20 40 12 87 174 1% Pipe culvert —
— Pipe culvert  Pipe culvert L Minimum f* ’ o
Flat strap __ f lap after expansion Smooth galvanized
connector I;,J'_ __ Threaded rod L, steel or aluminum pipe
End section — Y - / | . 7" for concrete pipe End section —
_ : “17  culvert less than 30" dia,
End section — Strap bolt N\ Rod holder “‘L _i 13" for 30" dia. and over.

For 12" thru 24" round pipe and For 30" thru 60" round pipe and
17" x 13" thru 28" x 20" pipe arch 35" x 24" thru 66" x 51" pipe arch

DESIGN A
CONNECTION TO ANNULAR
CORRUGATED METAL PIPE

Pivot bolt —

DESIGN B

PIPE INLET END

"~ Bolted or welded

CONNECTION TO CONCRETE

- Expander lug

DESIGN C

CONNECTION TO METAL PIPE
OR OUTLET END OF CONCRETE PIPE

For all sizes of round pipe and pipe arch

reinforcement bolted or riveted under the center panel seam.

. Supplement the reinforced edges of end sections for
60" and larger diameter pipe and 66" and larger
equivalent pipe arch with 2%" x 2" x 4" stiffener angles
attached with bolts or rivets.

7. Fabricate connector section, corner plate and toe plate
extensions from the same metal thickness as the panel body.
Use toe plate extension where shown on the plans.

8. Warp embankment slopes to match the slope of the flared
end sections.

- l ! — Corner plate

>
12" (max.) hole — Toe plate extension
(min. width A+W)

" spacing for %" bolts
ELEVATION
PIPE ARCH CULVERT

Pipe coupling band shop bolted to
flared end section with 3" bolts
at 6" centers (max.) or equivalent
riveted or welded connection

03/26/2021

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

METAL END SECTIONS

SPECIAL

602-A

NO SCALE
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| =
- T °;'
A — ] | A
T | |
. / K R
g\ ;‘/ | | o N
5 ! | 1 + o+
s ) | 1o o
l{ | |
------- | ERE
| ! T
e e — — — — — — m B 1.
L %
L
03/26/2021
8L 1.  2-6"b ."BL
D+ Jﬁ(m/n) T
g
#4 bar (Typ.) - 1-11%6" by D +6" & Ei F
‘ | | o L?c;a;er runqu
I ; <! a "' centers
3 7 N
% ! (See note 4) #4 bar (typ.) — )
1 = y ! 4 _17_ = _ — A [ I | o
' \ T g | P
“— #5 bars — @ | s ;
2" (Typ.) - I “|T— #5 bars—| T2
-~ " N -3 o
E 2"(Typ.) — | P*— = ——— ! 2" (Typ.) — ™
NI 1 . g #5 bars-12" OC > 1
5 #5 bars-12" OC : & g 25 bars-12" OC =
: : #5 bars-6" 0C & -
a #5 bars-6" OC 7~ 1\ — £ 5 ¥5 bars-6" OC —
.-"f Q... Q x.- + \'
Shapeto—  / Shape to — / Q —Shape to
drain FANEE drain /-' \ drain
Y =l ! 1 ¥ L 1] “ ; o ]
A X ' .y 1 i O i .
G :
' i B xr
Limited headroom Ample headroom
SECTION A-A SECTION A-A
TYPE 6A-6 INLET

L
.

2'-6" == 87n

e 111 % e le 8%

it

e

TYPE 6A-A INLET
(for 24" or larger pipes)

(up to 24" pipes)

NO SCALE

SHEET |
NUMBER

CA CA FLAP 03S11(1) T6

STATE PROJECT

NOTES:

1. At the option of the Contractor walls less than 4
feet may be of either concrete block or concrete as
shown.

2. Construct Type 6A-A inlets for pipes 24 inch and
larger for "Limited Headroom", unless otherwise
directed by the CO.

3. Construct inlets parallel to the roadway centerline
and grade. For pipes on skew, adapt inlets as
directed by the CO.

4. Construct ladder rungs of 3/4" round or 3/4"
square steel or wrought iron where depth exceeds
4'-0".

5. For frames and gratings, minor variations in design
and dimensions are permitted to allow manufacturers
standards. All grates are to be bicycle safe.

6. Orient curved vanes toward direction of
stormwater flow. In a sump condition, orientation of
curved vanes can be in either direction. Contractor is
responsible for correct grate orientation towards
stormwater flow.

7. Construct Type 6A-6 metal frame and grating for
6" reveal, unless otherwise directed by the CO.

8. Type 6A-6 Inlets are paid for as an Each item
under 60403-0000, Inlet.

— See Special 604-A Sheet 2 of 2 for metal
frame and curved vane grating detail

3" 12" 3%

- e

2rr

1
T

LADDER RUNG

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

INLET, TYPE 6A-6
Sheet 1 of 2

SPECIAL

604-A
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376" R (typ.) ‘M//
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NOTES:

STATE

PROJECT

SHEET
NUMBER

CA

CA FLAP 03511(1)

T7

1. For frames and gratings, minor variations
in design and dimensions are permitted to
allow manufacturers standards. All grates
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276" R (typ.) 3/ h—l 4’1 L %"

FRONT ELEVATION GRATE TYPE 6A-6 MOUNTED (CURVED VANE GRATINGS)

are to be bicycle safe.

2. Orient curved vanes toward direction of
stormwater flow. In a sump condition,
orientation of curved vanes can be in either
direction. Contractor is responsible for correct

4 1sn
| 3-1 /2 grate orientation towards stormwater flow.
5/8“ i 31_1/411 g 5/8."
%" | 3-0" 140
3zn gn * " B
1: % f 1-4 4 P 1'-4 la gy
aul *F o %
‘ T— (’_ \ _"l -
‘ i |
‘ 4 | — T — T T _,/I: } "\g —— Type 6A-6
% " diaphragm
; ! ) = at third points
R Type 6A-3
n gg ™.
Bk = ° &
M ~
N i
3
, _E
| N 1" Y
' e | ) 5‘%
I — = e T e e I“--- e [ N =~
B ry - = AR B .
' SIDE ELEVATION GRATE TYPE 6A-6 DETAIL A
\\IL | MODIFIED (CURVED VANE GRATINGS)
Y e e e e B e s >/

B 13/8"

(4) Position notches — 1 —See Detail A

i
TOP VIEW FRAME GRATE TYPE 6A-6 MODIFIED (CURVED VANE GRATINGS) . AR 15" g
SN AR I N
&: | @ | l', | : sy
s == c .
=z ~ ~ = < i< = S | A,
o~ s v v ' = {/,
&’,g A 3_// 7 / / // // ////J/ //7 // 4/ N 4 }\\ i I H H “\\\\‘] Single course of brick
SR //&HMUHMUU'L{?U v il —
<& r Z I o > 30 >
KT 1T T T TN e \.\_
‘ A MNP A ‘ b 1-11 % --»-3 -
4 P B 3%"
- L
T _ 275" e > U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION
SECTION B-B U.S. CUSTOMARY SPECIAL
_ 8" 111 Lgm 8" METAL FRAME AND GRATE,
METAL FRAMES AND GRATING TYPE 6A-6 MODIFIED ST - S Ll S O TYPE 6A-6 (CURVED VANE GRATE)
Sheet 2 of 2
NO SCALE SPECIAL
604-A
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Location of station, offset, elevation
for grate shown on plans —,

L Optional
splice

—3"x " Bars
/

1" Hole in pipe 2" / —— Type 36R Grate

to receive fug

(See Notes 3 and 8)

" i
£ L
i 8 /— Caulk seal
g 5 -% 1;9; / (See Note 7)
o+ > _-Inlet pipe
Q b L[}
£ |
a p gl —
& ! — Field joint
gl : ) L]
—p—— | iio
= & ' F
ol 1671 6" ™
. i 4'-0" P ,_I
Join to CSP— | Dia base

—Location of culvert inlet
elevation shown on plans

SECTION A-A

TYPE GMP
Steel pipe inlet with grate

- 4" Min* x 3"
- %"* Hole in angle
. Slot %" x 2"
X“Ll" "1 / ~14" Checkered*
L o IIIIII r | f i |
- =

or 3"

L Tack weld 1'-6" of %"
heat-treated chain

( to frame and cover
/ [ (see Note 6)
A N

4
‘— %" Rivets, spot weld or
tack weld at % points or better

DETAIL "C”

36" CSP 2 A
Inlet Wall —, e

Weld 45" Galv Steel Plate
Reinfarcement (2 required)
one on each side of opening
to provide additional support
for steel plate cover.,

SECTION E-E

STATE PROJECT N%mﬁ
_-HMA Dike
A cA CA FLAP 03511(1) T8
Top HMA \«— Finish shoulder line
D Dike
Welded
plate
cover
B B Modified 36R or 36RX grate
(See Notes 3 and 8) —
5I'I' 3!! E
Weld %" thick i
steel plate cover— | pVarol'in
%" Checkered* cover (2 | —~6" shoulder location
wt ¥ | [ [ ~Shoulder
g ml\/ T A L s
— 34" Rivets, spot weld = = 36" CSP-0.109" thick Min
See detail "C"— | or tack weld at 1#8 B 8 T WL B Bl o
. . 3on | points or better to CSP ‘6’:‘+ & CSP around 36" CSP to provide
v—L NominalID | _— See Detail "D" T 4 double thickness and additional
=" ; = & - support under ring and grate
) & 15" TR
L3x3x%or_— ; (See Section A-A Lol AT, 4, 0 ;
[ 2 2 ’ 2 —Continuous weld
L3x 2% x% for bottom design)
I - L
) Dia base
SECTION B-B SECTION D-D
TYPE OMP or OMPI TYPE ODI
Steel pipe inlet with side opening Steel pipe inlet with grate and
and steel cover (see Note 6) raised opening at HMA dike flowline
NOTES:
1. Inlet pipes shall not protrude into basin.
C 2. Except for inlets used for junction boxes, basin floors shall
| have minimum slope of 4:1 from all directions toward
outlet pipe, and a wood trowel finish.
%" R=15"_
14" Checkered * 1%s" T — 147 Min * 3. See Standard Plans D778 for Grate and Frame
/ ,«1"| Slot 3" x 24" ——, = Details and weights of Miscellaneous Iron and Steel.
T = :,.U,.i_',- i 4. Designation of Type OMPI pipe inlets on plans indicates trash
N = racks are to be furnished and installed on all side openings.
. | p See Standard Plan D75C for trash rack details.
) N\ —Punch 2" * h
> cSP holes in angle / F) 5. More than one side opening may be required. Location and
/:? Ik L 347 Rivets, spot weld or number as crdered by the Engineer.
“—L3x % or % poi
L3x2%x% c | gictly(et;vtzlg at % points 6. Chain to be provided when specified.
, 7. Caulk seal with pliable mixture of sand, portland cement,
DETAIL "D" SECTION C-C and emulsified asphalt (Mixture of 1 part portland cement,
3-5 parts sand, and 11/2" parts SSI emulsified asphalt).
8. Place pipe so bars of grate will be parallel with main
surface flow.
9. Steel pipe inlets are paid for as an Each item under
60404-0000, Catch Basin.
U.5. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION
3-6" N U.S. CUSTOMARY SPECIAL
Dia Base
PE INLETS
TYPE ODI BASE DETAIL FOR ADAPTED FROM CALTRANS STEEL PIPE INLE
PIPE RISER CONNECTION
STANDARD PLAN D75A e
NO SCALE ‘ 604-B
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3 245" STATE PROJECT SHEET
1% 541 " 6.~ Typ - 1 NUMBER
r;p;fzf the NOTES: 3, =D i [3s Al Bars 13 x 2% x % or r @ o = ——i -
i 1'-5%" for | Bearing bars to be 35" x 4" bars l T bu— S | X (3 X 3 y )3(/ 8
i NSO AT ™ 0 Ay X3 X 78—
17" Type 18 Grate on 17%" centers. g'!;_ a ONo0nNono '—%E‘ B N __ Lug %" * x 134"
N m| B M ) ™ )
shx 3%"+* Cross bars may be fillet welded, U UG U U U %" L;\% 1" Hole in pipe .~ \ 5= <Tvp
_E < resistance welded or electroforged to <t to receive lug - 716 o
0 bearing bars. hed = = |2 SECTION D-D I~ DETAIL "A P
- 0= _3 il " "
DDDDUDUDDDDD Weight of Type 24 grate = 141 LBS. g I sl I (= I [ R=7% G Cast 1" x 214" slot s
| C U s/ C T - ( in pipe to receive 44" Fillet
B DDDDDDUDUDDD Weight of Type 18 grate = 107 LBS. . =1 = =12 ~ Optional splice [ S ex 15 lug
(Type 24 grate shown). ¥+ SR S >| { B A
o UUDDUDDD”DDD : A ! e
.05 2| Y Y Ul S o 3" x 15" Bars for 36R ~ %
¥ 3 10000000040 * : ! S T oS o 36
™ N A € ¢
g% UUDDDDUU B U TYPE 18 | TYPE 24 Ezgfo — See Detail "A" - See Detail "B" i
s e B [ Bt B zewe L apres AW
Q t\m [ ]u_[ a=%" a=7%" Ebl(:
n (M - .
= 34 — 3 GjRe : N
[F = DDDDD Outside bearing bar ~ ] [ ] po 55 gme AT n INININRINNTg [T |
T |_H_,uL \ and every third internal | ' 2 D U O E E a‘g M i 4t Clr —— ——l Lﬁ’
itgg / 15 \ bearing bar = T 5 1115 for | NOTES: &13:% 3'-0" Nomina 3 0" Norminal *
N b ‘ B Type 24 Grate | Weight of Type 24 - \r—i SECTION A-A
. | 1-5%" for | grate=I55185 —\ ALTERNATIVE CAST
R Type 18 Grate .
F-<J lis for L /uy S e n Wl Tmels TYPE 36R AND 36RX GRATE DETAILS  DUCTILE IRON GRATE OR
o B s Type 24 Grate L e e | . CAST CARBON STEEL
%" "+ “1’}”' fi RNl 1 ' On Type 18 grate Yt *
- (i — St On Type 18 grate ~ GRATE TYPE 36R AND 36RX
i&‘i_\; % ‘Q‘ Sm I %] 1"-5 ' _’-'_3.|.._ g g [ point. —
| i T By " =2 " T = Typ
4 | 11%" for | 11%; for | s
T}épe 24 = " Type 24
rate ! .," " : i
SECTION F-F SECTION G-G .S,:Z_E'TION CoC 3/ %"+ * Cross bars may be fillet welded, resistance BASIS FOR MISC IRON AND STEEL
welded or electroforged to bearing bars. EINAL PAY WEIGHTS FOR
TYPE 18-10 AND 24-13 GRA ¥PE 18-8C AND 24-10C GRATE H‘ CROSS BAR DETAIL TYPE L e
(Welded Steel) (Cast ductile iron) ‘ aﬂ["_ 36RX GRATE (WELDED STEEL) o OF TG
r1 1.125; "Gfort . 1-11%" for Type 24 Grate _, DDD[ Cross b 5 INLET TYPE | GRATE TYPE|parrel 18
YP"—’ rate y T 7icer 18 Grate | -~ Cross bars 8 -10C 2 391
T a— | 1-5%"for Type 18 Grate DDD[ Tyl/—"e 36RX S e o gz_igs 2 29
on |
Type 1§ Grate 03/26/2021 134" for Type 24 Grate | _ 1-8%" for Type 24 Grate | _ 4~ only (SEENOTE4) | 24-12X | 2 | 473
10 TJII;; é;/””Ggrt e | 1%s" for Type 18 Grate 1-3" for Type 18 Grate e DDD[ ;:—;_gc f ;7;21
4 LT y - 2 |
s A ng ] J00C CROSS BAR DETAIL ALTERNATIVE G0,GOLGLG2,| 54705 | 1 | 229
Type 18 Grate Bearing RS G3,G4 24-12X 1 239
i 4" x4’ Bearing bars Bars ———| | SOO[]  CAST DUCTILE IRON GRATE OR CAST (TYPE 24) | 24
LAl o= e 24 = ‘ —1| NS CARBON STEEL GRATE TYPE 36RX L] 1] 15
rate, . Y - 37 |
AT 18 Grate (Type 24 T g — ] Ef MODIFIED TYPE 36R AND G4 27'5Y2E618) 18-9X 1 187
i Grate shown) ' NOTES: 36RX GRATE FOR ODI INLET 4 16-10 1| 149
E TRI 1. Whﬁnha/tlernative g_rit’;es are allowed - Final pay based on alternative R ;g-g)s( 5 ;;Z_
Q g * L S with the lesser weignt. , . -
i ? NY - 18-10 2 298
'-2 2" x ¥g" Cross bars— “ 'Fr\a ,‘J, [2. Use frame shown on Standard Plan D74A, D74B or D77A as appropnate.l 24-10C 2 404
i /Reticuline bars ) Ty - ' :} 3. When Type 24-10S, 24-12X or 24-13 grates are used with GDO Inlets, 73,674 24-10S 2 | 458
™ § / top flush [T T a %" x 3%" x 3™-47%" steel bar shall be welded across the center of i’ 24-12X 2 478 |
& e '  —§ inlet frame to separate the individual grates. 24-13 2 376
% BB / Outside bearing bar He, = : : oDI 36RX (Mod)| 1 196
+ ! and every third 157 ) 4. See Standard Plan D77A for connecting chain to welded grate and GMP.GCP.GCPI 36RX 1 15 |
Q, K < f’,' internal bearing bar/ / o y =} frame. When chain is required, do not use cast ductile iron grate. 3 ODI’ 36R (Mod) F S50
b 1 | . P K . by &)
: 3 ‘Outside bearing bar . ey  GCP,GCPI 36R 1 236
> (J Ej (] [? (J % 1 (j J.?/“s— { and every othesllf internal , 1 _ E} y GRATE BAR SPACING TABLE G#ZSISRACK ' 27 |
N ) (716 \ j ] =
"“T f’j [1 /] S l') K )(‘i I’j ! bearing bar 24" x %" ' > E RS TvPE /(\;C;__ CLEAR BAR 7 4 = GRATE CHAIN 3
— b 4 End bars —— NOTES . SPACING X V4
S X BARS SPACING|SPACING
' Bearing bars to be 3%" x %" bars on 17%" centers
N3 x4 End band %'t v Bar caning bars fo Be 2 X8 i ' JOR 13 2 2%" = > - U.S. DEPARTMENT OF TRANSPORTATION
B top flush g l‘:) g 12 Bars for Type 24 grate - 9 bars for Type 18 | 36RX (STEEL) | 15 2" Ye" 3;4 ” 52/4r s FEDERAL HIGHWAY ADMINISTRATION
—3" x 44" End band grates. (Type 24 grate shown). 36RX (CAST) | 13 2" | 24" | 3% | 5% | - | CENTRAL FEDERAL LANDS HIGHWAY DIVISION
4 B " 1/n = = 5"
. ! ﬂ Weight of Type 24 grate = 192 LBS. 36RX31‘61§dM((.7SdTEEL) ﬁ» ; 5/1 /: T U.S. CUSTOMARY SPECIAL
N ,_U L) : -' ight of Type 18 grate = 145 LBS. 2" 2%" | 3% | 5% | 5"
3" %SQIEETYPE' 24 grate = 182 LBS. ) % e 3V/V f_-ll_-git;ros:i:rs nf:/ Ze fillet welded, resistance e : : - GRATE DETAILS
e ] 1 te = 145 LBS. 8 ',
Weight of Type 18 grate SECTION E-E welded or electroforged to bearing bars. ADAPTED FROM CALTRANS
SECTION B-B STANDARD PLAN D77B SPECIAL
TYPE 18-8S AND 24-10S GRATE TYPE 18-9X AND 24-12X GRATE NO SCALE 604-C
(Welded Steel) Reticuline type (Welded Steel)
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— See View "A"

PAVED DITCH

* Adjust depth to meet field
conditions

"

12
lap

Varies

_———— Granular backfill material

for under- drains encapsulated
with Geotextile, Class 2, Type A,
non-woven

~——— — Underdrain dia (D)

NO SCALE

STATE PROJECT

SHEET
NUMBER

CA CA FLAP 03511(1)

T10

NOTES:

1. Location of pipe underdrains may be
adjusted by the CO.

2. Minimum underdrain grade is 0.5
percent.

DIAMETER(D)‘ MINIMUM ‘
WIDTH (W)

e | e

03/26/2021

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

UNDERDRAIN, FOR
PAVEMENT AND DITCHES

SPECIAL

605-A
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STATE PROJECT Nﬁmﬁ
cA CA FLAP 03511(1) Ti1
2 NOTES:
"' @ Curb for flared curb terminus will be measured under curb items.
e A e e i W _.Y_ . _ GMP or metal Adjust as necessary to fit field conditions.
S N X ~ end section 2. Riprap and revet mattress for curb terminus on mainline will
P = / Sta, Offset of GMP or be measured under their respective pay items.
- — . d_ﬂ__,_a-—ﬂ‘fdﬁ_ 4 .
/ < P Y FES shown on Z Series @ Cut slope may exceed 1:2 in rock excavation locations as shown on
f —7 > the plans and as approved by the CO.
20" e ) Top of cut, Typ.
i 2 ) i J > 4. Additional curb for curb cuts on mainline will be measured
/ Transition top of fill | EOP— === under curb items. Riprap and revet mattress for curb cuts
/ frorr(rj top back of curb / \H Curb will be measured under their respective pay items.
— to edge of pavement Y - — Curl T
o Curb— e I NN ~y
g NRNERVAE y o
| ' " \_}‘f 1 | \ n
| = - Y i [ | Y
| ! AN I T
S - / A 7_ Skt by I I\' Transition top of fill
/ & | ) i —
Normal edge / R from top back of curb Class 2 riprap \ ~— Match existing
of pavement Edge of traveled way — - Curb taper, see detail to edge of pavement \ / slope, typ.
Tie curb into existing slope — \ g —
as directed by the CgO p O?“‘b é? Qc /.«‘1//'}\,-;,’?“/:}5
060 Q OTNHRANANA
o O
CUT SIDE CURB CUT EANN S-SR
— Geotextile, conform to
subsection 714.04(a)
SECTION A-A
-7
Normal edge Riprap apron, Class 2
of pavement —, Edge of traveled way — > o
\ £
Curb —, 5\
\ b \ Normal edge of pavement — |
U Y, Sy N J Asphalt pavement —. >
e A 1 I L $ \/
i Al ‘ o
fes = » - LY [
TE,, 3.0'typ., Use 2.0' —— »
X8 5 R2 — A if necessary | e
EeS RN NG A ~/Taper
o &S | Varies, match | — curb ~F See detail
—IE85 \existing slope
0~ Q i ' = .
g 't; o Face of curb — R 10.0'
g 58 )
<T
' @
FLARED CURB TERMINUS
. 5
Riprap apron, Class 2 f::
©
; I Y Varies o 1%:: R
Anchor stake (as required) — [ gn i /
<l 6" (typ.) 16 21
, Curb reveal i —_‘—‘—'—-———-—._._______________
B 10 | urb reveal T < = , Pt 09/06/2022
8’ SR TR e, 4 4 g U.S. DEPARTMENT OF TRANSPORTATION
o . 7 = —— FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION
U.S. CUSTOMARY SPECIAL
FILL SIDE CURB CUT CURB TAPER
CURB DETAILS
[ SPECIAL
NO SCALE | 609-A
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— CARRIAGE 8"x8" MIN.
SAWN TIMBER
NOTE 7

— CARRIAGE 8"x8" MIN.
SAWN TIMBER
NOTE 7

BACKFILL WITH
SUITABLE MATERIAL

NOTE 7

Vi CARRIAGE 8"x8" MIN. i
SAWN TIMBER

STATE PROJECT

SHEET
NUMBER

CA CA FLAP 03511(1)

Ti2

#5 REBAR
MINIMUM, TYP.

6" TYP. STEP RUN
" ‘ l“ 12" MIN.
=
9
SE
~4|s
NE
g
Q
r B [ ® ° ° ° ) T— -+ — —@
|
PLAN VIEW ¢
== TR l I ‘
| | | | |
| | | | — e e
i ] i | | | | = —
NOTE 6 | ! | | E g
B

NOTES:

1.

PRE-DRILL HOLES FOR REBAR AND PINS TO PREVENT
SPLITTING OF TIMBERS.

RECESS END OF REBAR 1/2" BELOW TOP OF TIMBER.

COMPACT BACKFILL IN 6" LIFTS UNTIL NO VISUAL
DISPLACEMENT.

MINIMUM OVERLAP OF BOTTOM CARRIAGE IS THE
SAME AS THE STEP RUN LENGTH.

PROVIDE RISERS AND CARRIAGE WITH THE SAME
CROSS SECTIONAL DIMENSIONS.

NO DIRECT PAYMENT FOR EXCAVATION.
PROVIDE SAWN TIMBER PRESSURE TREATED WITH A

WATERBORNE PRESERVATIVE COMPLIANT WITH APWA
USE CATEGORY UC4A.

ELEVATION VIEW

NO SCALE

03/26/2021

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

STAIR DETAILS

SPECIAL

609-B
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NOTE:

1. Install tangent terminal according to the manufacturer’s
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— Pay limits _ Pay limits terminal section type tangent or type MGS tangent recommendations. See manufcturer's drawings for
Guardrail system other details. ’ g

Standard L g gua/ﬁr ail germina/ grading 2. Construct the terminal grading layout as shown in the
post section | = - / ee Note staking notes or model. If no staking notes or model are

/ provided, use the preferred grading layout as much as

/ practical within site constraints. If necessary because

6 - —.‘;__ =Ny 6 ) Edge of widened of site limitations, use the alternative grading layout.
; int /i 1] - —— embankment
/ Hinge point line P __ - f 3. For design purposes, the length of need is assumed to
————————————————————— - N o5 T~ — begin at post 3. Verify the length of need with the

) o 'g ISLa=] T~ manufacturer for a specific product. Adjust grading as

L 2'min _— Back of post g ;' B - necessary to install the tangent terminal according to the
= & »  Ememim = e s emias == S| = Sk manufacturer's recommendations.
= o — — — — = = = m e = |

T | 4. Install terminal at a 1:25 taper or flatter, to position the
v | X end farther away from the edge of the shoulder, or use a
taper according to manufacturer's recommendations.

Front of rail face Terminal posts and T i . df h
— Tangent line projected from the 5. Install a reflectorized object marker on the impact

impact head not shown. .
: _J face of the last two post blocks in
Varies by manufacturer. the standard post section. head.
Length of Need | _ 12-6" | see Note 4. 6. Construct a 1V:4H slope outside of the guardrail
See Note 3 | terminal grading extents where practical.
L
TEST LEVEL
PLAN ()
2 (< 45 mph) 25
PREFERRED GRADING 3 (> 45 mph) 37.5 or 50 (for G4)
50 (for MGS)

Pay limits Pay limits terminal section type tangent or type MGS tangent

Guardrail system
~— Guardrail terminal grading
/" See Note 6

Standard L 10’ _
post section (min.) — :
y Edge of widened
| / embankment
— Hinge point line /
| 4 6
———————————————————————————— —
B * X I ——
2" min — Back of post 2 rln/n. Zig — -
L R
< &________________f___—--———-— NS
v S ™5
4 / o 3
Front of rail face — .
Terminal posts and / o . ,
impact head not shown. / Tangent line projected from the_
Varies by manufacturer. face of the last two post blocks in FOR SELECTION ONLY
the standard post section.
Length of Need . 12%-e" . See Note 4. U.S. DEPARTMENT OF TRANSPORTATION
See Note 3 [ FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY OFFICE
U.S. CUSTOMARY STANDARD
G4 AND MGS
PLAN W-BEAM GUARDRAIL
TYPE TANGENT TERMINAL
ALTERNATIVE GRADING AND GRADING
NO SCALE STAIDARD APPROVED FOR USE 6/2005 STANDARD
REVIEE{E\H: 0372018 617-20
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Excavate area
between drilled holes —

(I

| 23:: J
- —

10"

23"

&

Wood Post

Excavate area
between drilled holes —.

S

| 21"
21"
Steel Post
PLAN VIEW
1
)
<
oY
5%
=le
Finished grade — : ~
S H
e Crushed coarse aggregate
. . N
Overlying material — ™M /./ backfill or overlying material
77 7 | f/_'__“‘_'_‘_"—'1'—— ==
‘» | Py AN | t
/ VARV / ! \ | <T
o 4 &
R A G TR — 1 g
S 5 : | @
= j= 2 ()
| - )
ES =
b, “« s s I\, o E
| Py o ‘ o
‘o I Q ]
- 8
: K i | "“‘
Rock material - P |
' A . |

. 21"o0r23"

ELEVATION

Case 1: Overlying material
depth (A) is 18" or less.

Crushed coarse

aggregate backfill

Finished grade —

Overlying material

.

]

|
12"

l -

Wood Post

&)

|
8"

[

Steel Post
PLAN VIEW

-.|

31" £ 1" for MGS

29" + 1" for G4

' A A V2N
i) ) l ;o S A —?
/ / /
/7 » VA A ! [ ] I / // S, // // E
7 < &
'-h_h- | | b o
/ A ) /. ! / VA 4E
e e T ———— | @
S : ~ | £
- . ) i.'_ & |l S
< N - @ u.n‘
b 5 .
Rock material — ST T Y%
j'8" or 12" \ v
2y = Crushed coarse
aggregate backfill
ELEVATION FOR SELECTION ONLY

POST EMBEDMENT DIMENSIONS
HOLE | EMBEDMENT OVERLYING DRILLING
TYPE DEPTH MATERIAL (A) | DEPTH (B)
| Case 1 24" to 42" 0to 18" 24"
30" to 42" > 18" to 30" 127
Case 2 —
42" > 30" 42" - A

1.

— Crushed coarse aggregate
backfill or overlying material

. Place crushed coarse aggregate according to the post

. Treat field cut galvanized steel post surfaces that expose

—
SHEET

PROJECT NUMBER

STATE

CA CA FLAP 03511(1) Ti4

NOTE:

Use this standard when posts cannot be embedded to the
minimum depth shown on Special 617-A.

Unless otherwise specified, use either the circular or the
oblong hole configuration for Case 1 conditions.

Use crushed coarse aggregate backfill that conforms to
“coarse aggregate for concrete” or "granular backfill for
underdrain pipe with geotextile" in Section 703.

requirements in Section 617.

the base metal with two coats of zinc-oxide paint.

Case 2: Overlying material
depth (A) is greater than 18"

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY DETAIL
MGS AND G4

W-BEAM GUARDRAIL
INSTALLATION IN ROCK

DETAIL APPROVED FOR USE §4/202C | DETAIL

| C617-13

NO SCALE

REVISED:
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6-3" 18'-9" (2 omitted posts)

or 25'-0" (3 omitted posts) ‘

See Note 3
- -

~ Rail splice (typ.)

— Single W-beam rail element
[ (no nesting required)

See Note 3
- ——

|tI | I o [ | I |r D
X I:'I 3 a | | i & P ! A
1! o 1) I | BURIED OBSTRUCTION | 1! 3 i i \— Finished grade
@ @ ©)) @ ~— 7777 ® ® @
ELEVATION
8"or 12" 8", 24 8"or12" 6" 24" 12" 8" 24"
| | | (min.) | | (min.) H-_.H| W
] ¢RI T,
2 5 : ] : B ‘
g i ¢ |
T Sy T e SV e O I.\(-.; i Sy,
N | M ‘ 00s Vaﬂés
|
8 % ME
L] . L
WOOD POST DETAIL STEEL POST DETAIL CRT POST DETAIL
POST @O AND POST @ AND POST @ THRU @
See Note 1 See Note 1 See Note 2
Headwall
Back of post may be See Note 4 -

flush (0"offset) with

the face of the headwall — = o

OO — @~ — - @~ ;

b

f i il

& O ——0— "+ -®& —
] f f i

12" (min.) |

I ——

12" (min.)

PLAN VIEW

SPAN WITH HEADWALL DETAIL

— Hinge point line

2.

3.

NOTE:
1.

. In locations where the culvert headwall extends above

. See Special 617-A for other assembly details.

SHEET
STATE PROJECT NUMBER
ca CA FLAP 03511(1) TiS

Posts (D and (8)may be wood or steel.
Use wood posts for CRT posts.
The minimum length of guardrail, including the end terminals,

upstream and downstream of posts (2)and @ is 62.5 feet.

the finished grade to act as a vertical roadway curb,
the maximum height of the culvert headwall above the
finished grade is 2 inches.

p 6"
—I-l—.',--i
]
TOP FOR SELECTION ONLY

6" 8"

T =

T =i I
[ -
| h_ 3 E‘u |
| "o
%" dia. — 3%" dia.
' o hole (typ.)
N fof
~
] 1o
|
X L L
FRONT SIDE
CRT WOOD POST
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION
U.S. CUSTOMARY DETAIL
MGS W-BEAM GUARDRAIL
LONG-SPAN SYSTEM
DETAIL APPROVED FOR USE | DETAIL
NO SCALE REVISED: ‘ C617-37
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— %" x 10" or 14" guardrail bolt

STATE PROJECT l i
; ca CA FLAP 03511(1) | T16

6" %, [y NOTE:
. & has BH 1T N § # g .
_——— W beam rail — Sz O t of oo d| = 1. When encountering impenetrable material, one post may be
S @4@[9 e symmetry 2 “ 2 1 | omitted in locations where the typical guardrail cross section
- ““5',9 =_ﬂ ¥ o L 1 includes 2 feet (min.) between the back of the guardrail post
- —1 . . ; ;
e — 3, dia. . 3" 2 and the hinge point. For all other locations, see Section 617
/ %" dia. ,g,{cf,’t,), stamp TOP Ly L and Details C617-13 or C617-37.
| 1%" high (typ.) - — . . TOP Retroreflective
[ e T r 8"or120, y3n sheeting 2. Size of block shown elsewhere on the plans. Modified block may
J — 17" plain round washer ] < See — = 3" x 4" (min.) =] See be wood, plastic, or composite material. Use consistent material
e T . All posts except those ! N | Note 2 | / Note 4 throughout the length of guardrail run.
| . 8 on terminal sections 1 ' i f Wy
. L — %% recess nut §, 'R , 5 5" (max.) = 3. Dimensional tolerances not shown or implied are intended to be
~ 5 T Tshread not to extend 5 = ’{ =% i ™ those consistent with the proper functioning of the part,
£ £ beyond nut by more - —‘ R i & fszand \ < including its appearance, and accepted manufacturing practices.
2 } than %" 3 A T . P
Modified Block § l = ? = i “\ | < 4. Install a flexible hinged delineator every fourth post. Fasten
See Note 2 5 P \ delineator to the web of the steel post using either an adhesive
& i \‘ Yy — %" dia. or mechanical means according to the manufacturer's
| ; \ hole recommendations.
; %" dia. —
Ly l’-\‘ 4 dia ol
— W6 x 9 or W6 x 8.5 (I
h = i
SIDE FRONT SIDE POST FACE
POST AND BLOCK STRUCTURAL BLOCK FLEXIBLE DELINEATOR
SHAPE POST GUARDRAIL MOUNT
03/26/2021
- 17"
— 8" or 12" block x - .’{___ — 8" block
See Note 2 — Hinge point ‘s =
9 i g
=] - Variable slope but not o | ;
H steeper than fill slope w § — :.,]' — Subgra_’de shou/der.
1v: ~ = : = - ‘ Widening required for
10H or flatter slope ™ a‘l‘,’gg;‘?:; FS:;L’;;‘I, ‘;‘Z’r for ] ‘xl— 1V:10H or flatter siope ™ approach and departure
- - | = = ] H i
» approach and departure 31" gnl ) 8' Steel Post " terminal sections
ffr/a ”6‘% terminal sections | Hinge Point 7 ; i
Edge of pavement or — / o (/4 Stopy 1 _ Aggregate bage oras / L
groundline at face of rail / = e 1 NG shown on Typical Section — e
Aggregate base or as _f’ 4 N Hinge point ~ o
shown on Typical Section — _ 6' post LB & — 8'post
} N
TYPICAL GUARDRAIL CROSS SECTION TYPICAL GUARDRAIL CROSS SECTION
6' POST, 8" OR 12" BLOCK GUARDRAIL DETAIL 2 8' POST ON SLOPE, 8" BLOCK
(Use at Terminal Sections) Use on RSS (Use on 1:2 or Flatter Slopes)
1% Post Spacing 6'-3"
%" x 14" guardrail splice 1% itk
bolts and nuts (8 per splice) Lap in direction 56'-3" (min.) distance between omitted posts
N of traffic Post and =  43-9" (min.) ;
- block (typ.) - S (min.). e
75" xdm’; or 1t41; p — — 4 U.S. DEPARTMENT OF TRANSPORTATION
uardrail post bolt —=— = : FEDERAL HIGHWAY ADMINISTRATION
. P i =y — A i i i i i i i i f i i CENTRAL FEDERAL LANDS HIGHWAY DIVISION
- Z;ﬂ;;pa" = Traffic — 126" (max.) U.S. CUSTOMARY SPECIAL
unsupported span

TN £ R N N T T O (N PR N SO I ey

— Edge of pavement or
ground line at face of

TYPICAL GUARDRAIL ELEVATION

rail as applicable

PLAN VIEW
OMITTED POST DETAIL

See Note 1

MGS W-BEAM GUARDRAIL
STEEL POSTS

(one omitted post)

| SPECIAL

| 617-A

NO SCALE
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STATE PROJECT NUMBER

CA CA FLAP 03511(1) Ti7

METAL SIGN PLATE
N2 — 5/16" Locking MOUNTING DETAIL

washer (Typ.)
P——_ /—— 41n MATERIALS:
/ % % X ] _a, Q) 6" HSS square tube
et 7 Bolt Ty ] \— 516" Dia. (Typ.) @ 3" HSS square tube
| (3 1" Thick steel plate
5/16" x 4.5" Bolt (Typ.) — | @ 1+ Do, steet rod
’ \ =y .
7 ] b:_;é;' - %_ :"ﬂ q {5y 5" HSS square tube
% ozl
v i \_ 5/16" Dia. (Typ.)
e 3/8" Dia. (Typ.) —
L]
2 & =
SECTION A-A SECTION B-B
B ==
, A 4—‘
[ LE— I ] I @1 | [TeT I T T T @:‘h
l 4'-712-" 2! | 1 '-10%“ | 26" | 1-6" |
B—t— . . -
A—=—
27'-03"
- —
12'-6"
— Sign detail, (Typ) _10L" .q1dr Y "y
See Sheet 3 of 3 4510 - 37112 j 1-10 1-10 ‘
" —

' ' . : N | _ n =| 9
> ‘?E%“w _} @\}\fl

=

L
>

]
2 I'_9]I
N

9
— Center post, ‘---'LH
See detail —

©

7== 1 {23
J Finish Grade
/

3/25/2021

|
|
o
@ — Hinge post, i @
See detail [ -
|
|
=T /
~ A
NOTE: S| et
[} — Center post sleeve,
1. Prior to fabricating gate, check slope of roadway % See Detail on sheet 2
where gate is to be installed. g
g b _ U.S. DEPARTMENT OF TRANSPORTATION
2. 1/4" welds unless otherwise specified. Q ™ FEDERAL HIGHWAY ADMINISTRATION
bS] N 6 16 CENTRAL FEDERAL LANDS HIGHWAY DIVISION
3. Paint all exposed metal surfaces with one coat of 3 H_y_ N G U.S. CUSTOMARY SPECIAL
an approved metal primer and two coats of Forest &
Service Green Fed-Std-595¢ 14260; Pantone 16-5924 TPG. [ 1-3"
L]
4. Install all signs on both sides of the gates. ADAPTED FROM UNITED STATES L, 3" | 27' METAL GATE
DEPARTMENT OF AGRICULTURE Sheet 1 of 3
FOREST DIVISION DETAIL SPECIAL
NO SCALE 619-A
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SHEET
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NOTE: ‘

ﬂ 1.

Materials list found on
Sheet 1 of 3.

|O

]

o
2
\

= ' 13" Dja. hole (Typ.)

L
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:ﬁ I""\ . 7 Ny
i ',, / D \ | _t @
| o | e ———— —I I ‘ 13 T S\V
oty s | | Q
i = ( b - ‘ @
4 ——1 e Y
5 . | " LOCKING DETAIL
& i - -
"'\-_n—-’J
®
1%," Diameter hole (Typ.)
150’ i @ E @I
v i - N — . Wy |
ta | =l = Rl [
: : O REIR NI Jf
by - fo | ' “". . R o 2 o
o 3 : co| B el | 1 Dlameterx3t | TR
washer, locker, ‘
Finish Grade » % Diamdter hole and nut (Typ.) N
m Tl
J A < 1 T ™ =\v N
&~ 4" Radius to eliminate ™ % "',':: | \ ]
‘ 2 sharp edges = Rerfr,lovable c;'a,c; 3 2 |
o] it) L . .
: ] E” . with center hole G
8 ® R ‘ HINGE POST DETAIL‘
A A 4 P “5
E Finish grade I 1" Diameter rod ! N I
< % P 'B'? |
4 A E @ ' | @ | @
a — T @ T |
h s 4" Diameter hole, round ' —
I @‘ hole bottom edge to Y 4 l L
4 - allow standard shank el [y =0y
H i < g padlock to hang straight Gy |
— - ) Lock cAP DETAIL e o e
NN /: CENTRAL FEDERAL LANDS HIGHWAY DIVISION
) v U.S. CUSTOMARY SPECIAL
CENTER POST WITH SLEEVE DETAIL  CENTER POST SLEEVE & CAP DETAIL ADAPTED FROM UNITED STATES 27' METAL GATE
DEPARTMENT OF AGRICULTURE Sheet 2 of 3
FOREST DIVISION DETAIL SPECIAL
NO SCALE 619-A
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NOTE:

1. Field locate holding posts to support gate in open position.

2. If holes for posts are over excavated, the contractor must fill the
over excavated holes with concrete at no extra cost to the
government.

3. Slope exposed top portion of each concrete base a minimum of 2%
to drain away from post.

- 3' —
L i
A E34 =
“a : “ - _‘l_
SECTION A-A

SIGN SCHEDULE
Sign|Qty.| Description Size
4 | R11-2 | 30"x24"
2| OM3-R |36"x12"
2| OM3-L |36"x12"
10| omM2-2v | 6"x 12"
I"LH
o " I
b .D i N
i v
SECTION B-B

-

27'-0%"

:[*—T: SOADN
CLOSED =

=]

Finish grade

ROAD

‘CLOSED

o
>l
o ]
ST
w3
S|
m% i
57 }
8= o
c
T
2
IS
o)
[}
- ©
Lo Q
2" Min. @

W~

By

Q) g

Holding posts with type
2 object markers
6" x 12" reflectorized. —. 4

Holding post

Hinge posts
with type 2
object markers
6"x 12"
reflectorized.

Holding post
Holding post with

Type 2 object marker
6" x 12" reflectorized

---———————F- Road centerline

TRAFFIC
TRAFFIC

/

i
Holding post

- LAYOUT VIEW

| 4 I — Holding posts with type
2 object markers
6" x 12" reflectorized.

SHEET
STATE PROJECT NUMBER
CA CA FLAP 03S511(1) T19

([~]]

Undisturbed soil. Entire
excavation must be filled
with concrete. (Typ.) -

Ny

10%"

o

g

134" Diameter
hole (Typ.)

HOLDING POST DETAIL

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

CENTRAL FEDERAL LANDS HIGHWAY DIVISION

ADAPTED FROM UNITED STATES
DEPARTMENT OF AGRICULTURE

U.S. CUSTOMARY SPECIAL

27' METAL GATE
Sheet 3 of 3

FOREST DIVISION DETAIL

NO SCALE

SPECIAL

619-A
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Anchor trench
at top of slope
See Detail A

— "
T — Erosion
: / control

blanket

Compacted
native soil — - Staple

Pl

— Staples
12" spacing

DETAIL A
ANCHOR TRENCH
AT TOP OF SLOPE

~— Erosion control blanket

— Toe of slope

— Compacted native soil

/

Staple ; .
12" spacing —=g 1
~
- 6” -
DETAIL B
ANCHOR TRENCH
AT TOE OF SLOPE

Slope stake —

— 6" x 6" trench

AN

4" min. edge overlap

/— Staple (typ.)
= Blanket ends ——
: |

Shingle splice

See Detail C —
- Staple Spacing
w o~ See Note 1
£y v
N y
Anchor trench AN o S
at toe of slope N
. 6" min. overlap See Detail B —— E §&

PERSPECTIVE VIEW

Erosion control blanket

Staple ——»4

DETAIL C
SHINGLE SPLICE

SHEET
STATE PROJECT NUMBER
CA CA FLAP 03511(1) T20

NOTE:

1. Install staples according to the manufacturer's
recommendations.

2. Overlap in the direction of the prevailing wind.

.~ 6"x6" trench

03/26/2021
FOR SELECTION ONLY

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY DETAIL
ROLLED EROSION
CONTROL PRODUCT
ON SLOPES

DETAIL APPROVED FOR USE 01/2011 DETAIL

NO SCALE REVISED: 08/2014 C629_50
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X W STATE PROJECT AR
E 7 ; ; ' c CA FLAP 03511(1 V1
A, 5 L% i“ e ‘ we | A (1
i ™ |
STOP T\T T — NOTES:
. ——E::::]:1:::::::::::::::E:I;::::} 1. Locate and set sign height according to the 'Manual on
2 5 - I Uniform Traffic Control Devices for Streets and Highways'
< . [ " it
e ) ‘ 'E MEBH. ‘ = 8 ¥ E (MUTCD), latest edition.
- o 2'795 than ! al Nok I h %l vl b 2. Use wood battens bolted to post at vertical spacings not
Glin Vot /ess than £ Y bl [ . to exceed 30-inches.
4 6’ W g R oo R o S ERe
S E f — I X ] ' 3. Use double posts if W is over 3 feet or the sign is larger
2 dge o L 1
Y pavement = = i than 10 square feet.
L v = e 4 = } U\ M’ ) ;

—Fd - | 4. For sign punching details, see the blank standards in the
Edge of — "Standard Highway Signs" as specified in the MUTCD,
pavement \ DOUBLE POST latest edition.

ROADSIDE SIGN RURAL DISTRICT 5. For signs requiring posts sizes 6 inch x 6 inch and greater,
NO SHOULDER WARNING SIGN WITH ADVISORY x e w : signs are considered to be non-breakaway if multiple posts
SPEED PLAQUE RURAL DISTRICT E W, W s W, T are :-.tqurmd and %ostskcannor be spar_;e% a ;L?fﬂﬂ}?um of 7 feet
: (R 3 %4 _ 6 apart. Place non-breakaway signs outside the clearzone
SPEED N =5 | I 'I or shield with approved barrier, Do not place holes in posts
LIMIT [ ! i o L ' of non-breakaway signs.
Not | §() ' J— B T & S S = 6. Provide Depth, D, according to the 'Manual on Uniform
less — i N/ e B A fepmmaa- ! Traffic Control Devices for Streets and Highways' (MUTCD),
han| ! / ¥ 4 . latest edition, Section 2A.21 and the AASHTO manual
2'-0" v TR = i v i 'Specifications for Structural Supports for Highway Signs,
S o = 0 ' o Lurninaires, and Traffic Signals', latest edition or as directed
3 i ' i - by the CO. D(min.) is given in CHART A.
= Not less than S i i -
o 6' 9 _I_ |rome G pefem=—mmsoeense s oos TTEERETeS '
£x O I R P
8 8 ! 5 i B
: | ) E R |
:ﬂ Shoulder — \ TRIPLE POST —Sign panel
ROADSIDE SIGN BUSINESS OR ROADSIDE SIGN RURAL DISTRICT
RESIDENTIAL DISTRICT WITH SHOULDER
w »
% v " % », 03/26/2021
Sign panel —- = = FOR SELECTION ONLY — Wood post (fixed)
N e 1"x 3" Wood batten I
\ S f A o = = =
\ / N Y o o o
' T~ - 6 =y SRR 00 AR %0 SRR N N = ,
- [T 1 (typ.) e DA ol = e o) i ! . Traffic
- / | [} ' ! 1 i | | ' | L B E—
/ [ ik { | |' | LTI N e o | | i i 1 | ' i
\ VY L » | L .
/ | | 7\ ] o O [ v —— Holes (See Chart B)
o\ /1 R T i e S s DS W RS s e i !
\ | | ' ' ' [ l | " ' - - F
\ | | i | | 1 | ] o
I I " Lo o b no ~ 44 See Note 6
RN I B S aasot e —— e — . e I
. | I | 3 W T T N TR Rl S San NGIE 6 Q' L
7 X ¢ - - § e e
2% I R ! : and CHART A
(el | 7
G | 7 |
. [ | I , =
- ) QUADRUPLE POST BREAKAWAY SUPPORT DETAIL
|
N . T —J\#—I J‘]\ CHART A CHART B T U.S. DEPARTMENT OF TRANSPORTATION
N FEDERAL HIGHWAY ADMINISTRATION
Maximum Sign Area Post Si Hole Di. ¢ CENTRAL FEDERAL LANDS HIGHWAY DIVISION
— M10 bolt, hexnut and washer, 2024-T4 Post Size (sq. &) ost 5126 ol S are e U.S. CUSTOMARY DETAIL
aluminum or galvanized steel or equal (Inch) D (min.) Sinale P Double Post | Trivle Post druple P 4" x 4" |None Required -
as approved by the CO. . ingle Post | Double Post | Triple Post | Quadruple Post TR E" 75" SIGN
4 x 4 (Wood) 3 10 20 — | 6"x6" 2"
WITHOUT BATTEN WITH BATTEN 4 x 6 (Wood) 4 15 35 45 60 6"x8" 3" STRUCTURES
6 x 6 (Wood) 4' 20 50 75 100 DETAIL APPROVED FOR USE DETAIL
FASTENER DETAIL
* see note 6 NO SCALE | e it E633-01




