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ROCK CUT LIMITS
Station 365+00

ROCK CUT LIMITS

Looking Downstation
Station 365400

NOTES:

Limits of Rock Excavation by Controlied Blasting

Limits of rock excavation may vary when directed by CO.

2. "Field Estimated Excavation Quantity" is the estimated in-place
volume of rock before it is removed.

3 "Rock Excavation by Controlled Blasting” includes excavation
methods that are suitable for sliver cufs that include controlled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the presplit lines and rock excavation limits
shown on the plans.

(@' rill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

5. Presplit holes shall be to a depth of at least 1 foot below finished
subgrade at the base of the cut.

STATION 365+00
Field Estimated Estimated Scaling | Estimated No. of Estimated Estimated No. | Average Depth | Total Lineal Feet '
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) to be Removed | Reinforcement Holes (ft) (ft)
> - -- i -- | 5 6 30 Granite

No Scale
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STATION 365+00
ROCK CUT PLAN




SHEET

|
| STATE PROJECT aHeEL
CA FLAP 401(1)
CA DONNER PASS G15

User: jcravens.

LEGEND:
l Limits of Rock
A 7~ A Excavation by
£ Controlled Blasting
Limits of Rock
Scaling

Rock or Block
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ROCK CUT LIMITS

Station 366+ 35 to 366+90

NOTES:

@  Rock to be inspected for removal by
hand scaling techniques and to be
removed If directed by the CO.

2. Limits of rock excavation and scaling
may vary when directed by CO.

3. "Field Estimated Excavation Quantity”
is the estimated in-place volume of
rock before it is removed.

4. "Rock Excavation by Controlled
Biasting" includes excavation methods
that are suitable for sliver cuts that
include controlled blasting, chemical
expanders, hydraulic splitters, or
methods approved by the CO. These
methods must limit disturbance to
the rock beyond the presplit lines and
rock excavation limits shown on the
plans.

()  Drill holes for prespiitting at not more
than 24 inches an-center along the
top of cut lines and as directed by
the CO.

ROCK CUT LIMITS

Looking Upstation
Station 366+35 to 366+90

6. Presplit hales shall be to a depth of
at least 1 foot below finished
subgrade at the base of the cut,

ROCK CUT LIMITS

Looking Downstation
Station 366+35 to 366+90
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Field Estimated | Estimated Scaling Estimated No. of | Estimated Estimated No. | Average Depth | Total Lineal Feet )
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) to be Removed | Reinforcement Holes l () (ft) STATION 366+35 TO 366+90
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ROCK CUT LIMITS
Station 367425 to 367+65
NOTES:

1. Limits of rock excavation and may vary when directed by CO.

Limits of Rock Excavation by Controlled Blasting

2. "Field Estimated Excavation Quantity" is the estimated in-place
volume of rock before it is removed.

3. "Rock Excavation by Controlled Blasting" includes excavation
methods that are suitabie for sliver cuts that include controlled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the presplit lines and rock excavation limits
shown on the plans.

i@ Drill holes for bresplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

5 Presplit holes shall be to a depth of at least 1 foot below finished
subgrade at the base of the cut.
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STATION 367+25 10O 367+65
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Field Estimated | Estimated Scaling |Estimated No. of | Estimated Estimated No. Average Depth | Total Lineal Feet
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) to be Removed | Reinforcement Holes (ft) (ft) j
3] J = - - | 20 [ 6 120 | Granite

ROCK CUT LIMITS

Looking Downstation
Station 367425 to 367465
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ROCK CUT PLAN
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ROCK CUT LIMITS
NOTES:

Station 369+90 to 370+30
1. Limits of rock excavation may vary when directed by CO.

2. "Field Estimated Excavation Quantity" is the estimated in-place
volume of rock before it is removed.

3. "Rock Excavation by Controfled Blasting" includes excavation
methods that are suitable for sliver cuts that include controlled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the presplit lines and rock excavation limits
shown on the plans.

@ Drill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

5. Presplit holes shall be to a depth of at least 1 foot below finished
subgrade at the base of the cut.

ROCK CUT LIMITS

Looking Downstation
Station 369+90 to 370+30

ROCK CUT LIMITS

Looking Upstation
Station 369+90 to 370+30

U.S. DEPARTMENT OF TRANSPORTATION
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STATION 369+90 TO 370+30 CENTAAL FEDERAL LANDE HIGHWAY BIVISION
Field Estimated | Estimated Scaling | Estimated No. of Estimated Estimated No. | Average Depth | Total Lineal Feet
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) to be Removed | Reinforcement Holes (llzt) fft) yp STATION 369+90 TO 370+30
4 2 = =554 20 4 80 |  Soi/Granite ROCK CUT PLAN
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ROCK CUT LIMITS

Station 370+30 to 370+70

Limits of Rock Excavation by Controlled Blasting

Location of Rock Dowel or Rock Bolt

Looking Upstation

NOTES:

1. Lirnits of rock excavation may vary when directed by CO.

2. Install rock dowel or bolt at location, inclination, and depth
directed by the CO.

3. Install additional rock reinforcement if directed by CO to
stabilize rock face before starting excavation.

4. "Fieid Estimated Excavation Quantity" is the estimated in-place
volume of rock before it is removed.

5. "Rock Excavation by Controlled Blasting" includes excavation
methods that are suitable for sliver cuts that include controllied
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the presplit lines and rock excavation limits
shown on the pians.

Drill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

7. Presplit holes shall be to a depth of at least 1 foot below finished

subgrade at the base of the cut.

Station 370430 to 370+70

ROCK CUT LIMITS
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STATION 370+30 TO 370+70

Field Estimated

Estimated Scaling | Estimated No. of i

Estimated Estimated No. | Average Depth | Total Lineal Feet

Excavation Quantity Volume | Individual Rocks | No. of Rock } of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) | to be Removed ' Reinforcement | Holes (r) (ft)
7 -- | = 2 | 20 5 100 Granite

Rock Dowels installed at 370+40 LT - SLNFT & 8LNFT
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Looking Downstation
Station 370+30 to 370+/70

No Scale
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ROCK CUT LIMITS

Looking Upstation
Station 384+80 to 385+15

ROCK CUT LIMITS

Station 384480 to 385+15

LEGEND: NOTES:
. . @ Rock to be inspected for removal by hand scaling techniques
/ // Limits of Rock Excavation by Controlled Blasting and to be removed if directed by the CO.
A 2. Limits of rock excavation and scaling may vary when directed
DO Limits of Rock Scaling by Co.
W %

3. "Field Estimated Excavation Quantity" is the estimated in-place
volume of rock before it is removed.
Rock or Block Number

@ 4. "Rock Excavation by Controlled Blasting” includes excavation
methods that are suitable for sliver cuts that nclude controiled
blasting, chemica! expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance lo
the rock beyond the presplit lines and rock excavation limits
shown on the plans.

@ Drill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

6. Presplit holes shall be to a depth of at least 1 foot below finished ROCK CUT LIMITS
subgrade at the base of the cut. Looking Downstation

Station 384+80 to 385+15

[ U.S. DEPARTMENT OF TRANSPORTATION
STATION 384480 10 385415 o S A
Field Estimated | Estimated Scaling | Estimated No. of |  Estimated | Estimated No. Average Depth | Total Lineal Feet
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) to be Removed | Reinforcement Holes ' (ft) _ (ft) STATION 384+80 to 385+15
: ’ =2 : ' = 12 d ' 50 Geanite ROCK CUT PLAN

No Scale
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ROCK CUT LIMITS
Station 385+15 to 385+55

Limits of Rock Excavation by Controlled Blasting

ROCK CUT LIMITS

Looking Upstation
Station 385+15 to 385+55

NOTES:

1. Limits of rock excavation may vary when directed by CO.

2. "Field Estimated Excavation Quantity" is the estimated in-place
volume of rock before it is removed.

3. "Reck Excavation by Controtled Blasting” includes excavation
methods that are suitable for sfiver cuts that include controlled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rack beyond the presplit lines and rock excavation limits
shown on the plans,

Drill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

5. Presplit holes shall be to a depth of at least 1 foot below finished

subgrade at the base of the cut.

STATION 385+15 TO 385+55

Field Estimated | Estimated Scaling |Estimated No. of |  Estimated | Estimated No. Average Depth | Total Lineal Feet
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit | of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) to be Removed | Reinforcement Holes (ft) (ft)
4 - - = F 20 8 160 Granite
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STATE PROJECT [NUMBER
T | caFLapa01(1)
cA DONNER PASS | 620

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

STATION 385+15 TO 385+55
ROCK CUT PLAN

No Scale
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ROCK CUT LIMITS
Station 389+30 to 389+80

ROCK CUT LIMITS

Looking Upstation

Station 389+30 to 389+80

NOTES:

Limits of Soil and Rock Excavation 1.

by Controlied Blasting

®

Limits of rock excavation may vary when directed
by CO.

"Field Estimated Excavation Quantity" is the estimated in-piace
volume of rock before it is removed.

"Rock Excavation by Controlled Blasting” includes excavation
methods that are suitable for sliver cuts that include controlled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the prespiit lines and rock excavation limits
shown on the plans.

Drill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

Presplit holes shall be to a depth of at least 1 foot below finished
subgrade at the base of the cut.

STATION 389+30 TO 389+80

Field Estimated | Estimated Scaling | Estimated No. of |  Estimated J Estimated No. | Average Depth | Total Lineal Feet
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CuUYD) to be Removed | Reinforcement Holes (ft) (1t)
P - - - |' 25 6 150 Soil/Granite

ROCK CUT LIMITS

Looking Downstation
Station 389+30 to 389+80

No Scale

T SHEET
| STATE PROIECT INUMBER
[ CA FLAP 401(1) |

cA DONNER PASS | &1

U.é. DEP_AR'I-'MENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINJSTRATION
CENTRAL FEDERAL LANDS RIGH\WAY DIVISION

STATION 389+30 TO 389+80
ROCK CUT PLAN




User: jcravens_

4:19:57 PM  Z:\Projects - Grover\217-306 Muller - CFL Donner Pass Rd\1.01 CAD Drawings\Plan Sheets\Rock Cut\217-306 Rock Cut Plans. dgn

ROCK CUT LIMITS

Station 392+72 to 393+06

LEGEND:

v /7/ Limits of Rock Excavation by Controlled Blasting
S

NOTES:

1. Limits of rock excavation may vary when directed by CO.

2. "Fieid Estimated Excavation Quantity” is the estimated in-place
volume of rock before it is removed.

3. "Rock Excavation by Controlled Blasting” includes excavation
methods that are suitable for sliver cuts that include controlled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the presplit lines and rock excavation limits
shown on the plans.

Drill holes for prespiitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

5. Presplit holes shall be to a depth of at least 1 foot below finished

subgrade at the base of the cut.

ROCK CUT LIMITS

Looking Upstation
Station 392+72 to 393+06

SHEET
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A DONNER PASS c22

ROCK CUT LIMITS

Looking Downstation
Station 392+72 to 393+06 |

U.S. DEPARTMENT OF TRANSPORTATION |

3/13/2019

STATION 392+72 TO 393+06 CENTRAL FEDERAL LANDS HIGHWAY DIVISION |
Field Estimated l Estimated Scaling | Estimated No. of |  Estimated Estimated No. | Average Depth | Total Lineal Feet '
Excavation Quantit Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYICJ2 ) g (CUYD) to be Removed | Reinforcement Holes (ft) (ft) | STATI%':)gazctJZTZPTLC:\ '393 +06
s - - ; = 17 | 11 187 | Granite

No Scale
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ROCK CUT LIMITS
Station 394+10 to 394+35

ROCK CUT LIMITS

Looking Upstation
Station 394+10 to 394+35

7 EET |
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LEGEND:

Limits of Rock Excavation by Controlled Blasting

Limits of Rock Scaling

Rock or Block Number

NOTES:

@

2.

Rock to be inspected for removal by hand scaling techniques
and to be removed if directed by the CO.

Limits of rock excavation and scaling may vary when directed
by CO.

"Field Estimated Excavation Quantity" is the estimated in-place
volume of rock before it is removed.

"Rock Excavation by Controlled Blasting” includes excavation
methods that are suitable for sliver cuts that include controfled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the presplit lines and rock excavation limits
shown on the plans.

Drill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

Presplit holes shall be to a depth of at least 1 foot below finished
subgrade at the base of the cut.

STATION 394+10 TO 394+35

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

Field Estimated | Estimated Scaling | Estimated No. of | Estimated | Estimated No. | Average Depth | Total Lineal Feet
Excavation Quantity Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) to be Removed | Reinforcement Holes (ft) (ft)
10 3 2 -= 13 3 39 Granite

STATION 394+10 TO 394+35

ROCK CUT PLAN

No Scale
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ROCK CUT LIMITS
Station 394+ 70 to 3940+90

LEGEND:

7

Limits of Rock Excavation by Controlled Blasting

ROCK CUT LIMITS

Looking Upstation
Station 394+70 to 394+90

NOTES:

1. Limits of rock excavation may vary when directed by CO.

2. "Field Estimated Excavation Quantity” is the estimated in-place
volume of rock before it is removed.

3. "Rock Excavation by Controlled Blasting” includes excavation
methads that are suitable for sfiver cuts that include controlled
blasting, chemical expanders, hydraulic splitters, or methods
approved by the CO. These methods must limit disturbance to
the rock beyond the presplit lines and rock excavation limits
shown on the plans,

Drill holes for presplitting at not more than 24 inches on-center
along the top of cut lines and as directed by the CO.

5. Presplit holes shail be to a depth of at least 1 foot below finished
subgrade at the base of the cut.

STATION 394+70 TO 394+90

Field Estimated ‘ Estimated Scaling | Estimated No. of | Estimated | Estimated No. | Average Depth ' Total Lineal Feet
Excavation Quantity | Volume Individual Rocks | No. of Rock of Presplit of Presplit Hole | of Presplit Holes | Material Type
(CUYD) (CUYD) | to be Removed | Reinforcement Holes (ft) (ft)
2 -- J - | - 10 | 4 40 Granite
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CA DONNER PASS G24

STATE PROJECT

ROCK CUT LIMITS

Looking Downstation
Station 394+70 to 394+90

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

STATION 394+70 TO 394+90
ROCK CUT PLAN

No Scale
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LEGEND:

Limits of Soil and Rock Excavation
by Controlied Blasting

ROCK CUT LIMITS

Station 438+80 to 440+90

NOTES:
1.

Limits of soil and rock excavation ma y vary
when directed by CO.

methods approved by the CO. These
methods must limit disturbance to the
rock beyond the presplit lines and rock
2. "Field Estimated Excavation Quantity" is the excavation limits shown on the plans.
estimated in-place volume of rock before it
is removed. 4. Remove soil overburden and trees
prior to drilling holes for presplitting.
3. "Rock Excavation by Controlled Blasting”
includes excavation methods that are suitable @ Drill holes for presplitting at not more
for sliver cuts that include controlied blasting, than 24 inches on-center along the top
chemical expzanders, hydraulic splitters, or of cut lines and as directed by the CO.

SHEET
PROJECT NUMBER

CA FLAP 481(1)
DONNER PASS | 625

ROCK CUT LIMITS

Looking Upstation
Station 438480 to 440+90

Presplit holes shall be to a depth of at
least 1 foot below finished subgrade
at the base of the cut.

U.S. DEPARTMENT OF TRANSPORTATION

4:20:38 PM  Z:\Projects - Grover\217-306 Muller - CFL Donner Pass Rd\1.01 CAD Drawings\Plan Sheets \Rock Cut\21

STATION 438+80 TO 440+90

FEDERAL HIGHWAY ADMINISTRATION

CENTRAL FEDERAL LANDS HIGHWAY DIVISION

Estimated Scaling |Estimated No. of
Individual Rocks

Field Estimated
Excavation Quantity

Estimated [ Estimated No. | Average Depth ' Total Lineal Feet
No. of Rock | of Presplit

of Presplit Hole | of Presplit Holes | Material Type

STATION 438+80 TO 440+90
ROCK CUT PLAN

to be Removed | Reinforcement | Holes (ft) ! (ft)
' |

| -- [ 105 | 8

840 | Soil/Granite
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Centralizer —/

;— No. 8 Bar

— Non-shrink grout
/

3" min.

SECTION A-A'
BOND LENGTH

TYPICAL BEARING PLATE DETAIL

qth, = & .
fn NOTES:

Bond length grout tube

Flowable non-shrink /’}
grout (as required) - 5//‘

@

Hex nut

b Washer (beveled)
d '\Keyhole bearing plate
“\
\
Existing rock cut face

Flowable non-shrink
grout (as required) —

TYPICAL ROCK
DOWEL DETAIL

Block requiring stabilization -

1.25" @ typ.

~— A-36 Galvanized Steel

SHEET
STATE PROJECT G
CA FLAP 40(1)
CA DONNER PASS 626

@ Rock Dowels shall consist of 1" reinforcing bar. Reinforcing bars shall
be epoxy coated with bearing plate, beveled washers (ASTM A-536),
and hex nut (ASTM A-29). All hardware and bars that are exposed shall

be galvanized.
2. CO to verify quantities prior to ordering.

The CO will mark locations and orientations of the Rock Dowels in the
field based on the quantities and general locations provided in the Plans.

Rock Dowels shall be fully grouted.
5. The design assumes the bond zone of the Rock Dowel will be in granite.

Rock Dowels designed to provide confinement. Additional Rock Dowels
may be required as directed by the CO based on conditions observed
during construction.

7. The design load is 5 kips per anchor.

8. Shear pins to be installed at location directed by the CO based on
field condijtions.

Block requiring stabilization

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

U.S. CUSTOMARY SPECIAL

ROCK REINFORCEMENT DETAIL

SPECIAL

260-A

No Scale |
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Centralizer Flowable non-shrink
grout (3s required)

Expansion Shell and

Cone System Bond length grout tube

A~
D

Flowable non-shrink AL

grout (as required) :,; Hex nut

? Washer (beveled)
: Keyhole bearing plate
N
TYPICAL ROCK BOLT N Existi
(MECHANICAL ANCHOR) DETAIL Fsting rock cut face
— 6" |

1/4"

3" min.

6" 1.25" @ typ.

SECTION A-A' ===
BOND LENGTH

~— A-36 Galvanized Steel

TYPICAL BEARING PLATE DETAIL

SHEET
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cA DONNER PASS G27

NOTES:

@  Rock Bolts shall consist of 1" hollow core bar (ASTM 615) connected
to @ mechanical, steel expansion shell, Reinforcing bars shall be
epoxy coated with bearing plate, beveled washers and hex nut
conforming to ASTM F432, All hardware and bars that are exposed

shall be galvanized,
2. CO to verify quantities of Rock Bolts prior to ordering.

3. The CO will mark locations and orfentations of the Rock Bolts in the
field based on the quantities and general locations provided in the
Plans.

4.  Rock Bolts shall be fully grouted following tension and lock off.

5. The design assumes the bond zone of the Rock Bolt will be in hard
granitic rock.

6.  Rock Bolt designed to provide confinement. Additional Rock Bolts
may be required as directed by the CO based on conditions
observed during construction.

7. The design load is 5 kips per anchor.

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

U.S. CUSTOMARY SPECIAL

ROCK REINFORCEMENT DETAIL

1 SPECIAL
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STATE PROJECT o
cA | PoNnenrass ) | 628
&
! _— 1.5 typ. € .
EEP | . | _—— 1.5"typ.
Finish i 11'¢ Ev T P !
i ¥o. c . ; 3" typ. L .
Grade — i as | 1 — Welded wire fabric facing unit k&P | 1ty ETW/ 7 7 VP weided wire fabric facing unit
! Varies ! 9 Finish ' P- O S or other equivalent approved
| or other equivalent approved Grade — ]"_ : I . 9 pp
— 3 facing system i Varies facing system _
i A i : ‘f i . %’ — Textured shotcrete facing
. ~— Textured shotcrete facing . T = F
* — #3 epoxy-coated bars
__—— #3 epoxy-coated bars H = 24" 0.C.B.W. H
Geogrid -~ s 24" 0.C.B.W. ) ~ — Finish Grade J
“\ — Finish Grade Geogrid — £4 —
IJ-rm'.ew.J R < ' min.
] ; \ ~
' L s L‘T\l min. Excavation Limits —- ~L ~4'typ. O«
Excavation Limits — / ey N
L~ yp. ~
min. 2 N
STATION 312+00 TO 313+25 STATION 368+25 TO 369+75
1" = 10' 1"=10'
f — 1.5" typ. |€
| EEP : — 1.5'ty,
! ETW —3typ. _ Welded wire fabric facing unit Finish ! ETW s
11'typ. Varies [ - fnis | . ;  — 3'typ. — Weided wire fabric facing unit
EEP IL typ N S ?arc?:gesryg?r;:alent approved . | Grade — - 11 typ. ot O el e ot aves
Finish | Textured shot. foci \\ i Varies | facing system
Grade — I — lextured shotcrete facing \ el -— Textured shotcrete facing
[ — — — (e - - —— 7
"l — #3 epoxy-coated bars —L.—  _— #3 epoxy-coated bars
24" 0.C.B.W. H Sy b 24" 0.C.B.W. H
P :I~ . — Finish Grade I - :| N\ — Finish Grade
i I | id ——" S 1% ‘* ?‘\,
Geogﬂd — = y @ ~ \:‘:‘L e —— B ) Geognd - ; --.-_ = 1
=i ; \—\ 1"min. " f "‘:— 1" min.
Excavation Limits — : S Excavation Limits — N
[ — - 4" typ. ~ — ~ 4" typ>
min. min.
STATION 374400 TO 374+70 STATION 382+25 TO 382+75
1"=10' 1"=10'
- S ———— NOTE: AN
Geogrid Reinforced MSE Wall i . A ST
Geogrid Reinforced MSE Wall: g Foals ﬁ \
= ¥
i Minimum ; 1. Remove unstable material as directed by CO. A p f j
o Height Vertical Reinforcement N(-,r,’,/.ﬁ,e, a‘,/ILCC,;: o_g{gm ’ : \ h | @ {* !
Station Limits of RSS, Spacing, Length, Stre t% 2. Excavate existing soil and rock to allow for Vieay N ™ Ma~_ 7 Y
H S, i /L rengin, placement of geogrid reinforcement to LA\ ?
min. 1 min.2 7;, minimum dimensions and limits shown. ’ /
312400 to 313+25 9 15/ 12//88 4000 Ib/ft @ T mporary slope or shoring as required ¥ o
368+25 7. 61t SR U.S. DEPARTMENT OF TRANSPORTATION
+25 to 369+75 1. 8t/ -- i i j FEDERAL HIGHWAY ADMINISTRATION
/ 4000 Ib/ft @ 5?523;2?’;3;;{5;; grid reinforcement on CENTRAL FEDERAL LANDS HIGHWAY DIVISION
374400 to 374+70 7Rt 1.5t 51/ - 4000 Ib/ft
® Fill in reinforced soil slope.
382+25 to 382+75 6ft 1.5 St/ 4000 Ib/ft @ Terminate reinforcement at face of hard rock GEOGRID REINFORCED MSE
= T directed by CO.
= SESES OF WALL DETAIL
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STATE PROJECT -
CA FLAP NEV 40(1
¢ —— Varies =] DONNER pasS | 629
| , ¢
i _— 1.5"typ. l — 1.5 typ.
Eep | iy, W/, 30 EEP 1 — 3" typ.
Finish i‘— 7 OF Ml i — Welded wire fabric facing unit ) ¢ , ETW | — Welded wire fabric facing unit
Grade —. | | or other equivalent approved Finish ‘ typ. T or other equivalent approved
i I%] facing system Grade — | Varies! ) facing system
- A ] T T 1 . ! 4 | = gl | — Textured shotcrete facing
\52 ® N L] - Textured shotcrete facing - ~= _PL. — _——
d ’ ol IR #3 epoxy-coated bars
i — #3 epoxy-coatedbars KTy Snert] T = 23"85. (gqé W.a
24" 0.C.B.W. H I, Sl H
- | Geogrid — ——oeoeo N — Finish Grade |
Geogrid —— — Finish Grade T 3
? - By ——————
P | =~ 1'min
— 1'min. 3 A / f——a? ~
<2 - Excavation Limits — / \ N
. o / °~ = 4’ typ. N
Excavation Limits — | \ min. ~
\ 5 \
1~ -4 typ. N\
min. AN
Y
STATION 386+65 TO 387+75
STATION 385+10 TO 386+40 1"=10'
1" = 10"
€ f _—— Varies
. T —— L5'typ.
[ — 1.5 typ. EEP I T 3h
' 3'H : . 1 — yp-
i 11’ typ. / G Z,CZZZ . P _— Welded wire fabric facing unit
EEP r— ~— Welded vare fabric facing unit or other equivalent approved
Finish i or other equivalent approved « | facing system
Grade — facing system _ - = EESES R Sk fra Ayt -
| - - ; _—— Textured shotcrete facing
EoE @ | it Textured shotcrete facing _ #3 epoxy-coated bars y
N " - #3 epoxy-coated bars Geogrid 24" 0.C.B.W. !
o . - 24" 0.C.B.W. . — Finish Grade
Geogrid — — Finish Grade i % - 1
ey 3 F~<— 1'min.
ld— 5o ' H !
/ — e Excavation Limits —- o
Excavation Limits — L- 4 i ~ ~ 4" typ. S
min. - 4' typ. N N
STATION 393+00 TO 394+20 STATION 394+95 TO 396+25
1 1 = 10l 1 " = 1 0'
~
NOTE: /j’f‘
e e e , | /5 <\
[ Geogrid Reinforced MSE Wall Geogrid Reinforced MSE Wall: (e \
1. Remove unstable material as directed by CO. ) . ir N |1 ' " \
. ; L= -
. : ni ) \ |
Height Vertical Re il\r?fo r?e%nt NTy pe T‘E Geog}pd 2. Excavate existing soil and rock to allow for v \/ .‘w_ \ )‘\\ I M- J
Station Limits of RSS Spacing, ominai Long-Term placement of geogrid reinforcement to \ it AN /
pr , s, LenLgth, Strength, minimum dimensions and limits shown. 7
min. T ~ L
al @ Provide temporary slope or shoring as required " — 3
| by OSHA.
385+10 to 386+40 12 ft 1.5t 12 ft 4000 Ib/ft U.5. DEPARTMENT OF TRANSPORTATION
@ Place first layer of geogrid reinforcement on CENTFREEE'QQS;;ffmﬁg@mx@lvpﬂgm
386+65 to 387+75 8ft 1.51t 12 ft 4000 Ib/ft undisturbed subgrade.
393+00 to 394+20 9t 1.5k 131 4000 Ib/ft ® Fill in reinforced soil siope.
@ Depth to rock varies. Bottorn RSS and end GEOGRID REINFORCED MSE
394+95 to 396+25 o 15k 7R 4000 Ib/ft reinforcement at rock interface as directed WALL DETAIL
by ca.

HPE PHIS NG X000 DEAWING 1/ X5 RS ey s



Amendment A001

T S I _ T SHEET
STATE ~ PROJECT NUMBER |
cA | CA FLAP NEV 4D(1)
, 'DONNER PASS

2x6 W2,5xW2.5

lszo ‘
|

)
g Welded Wire Fabric
T[‘-;‘ Facing Unit e .
g | . \J |
| . |
e e e . |
6" square, 4" 23 gauge mesh 7] + E— \
welded wire, galvinized — «— 0.24" @ wire strut hooked into wire fabric at both ends
3" PVC Pipe, — Class 1 Geotextile Filter, Type '
8' 0.C. along wall length ~ RETHERL: THPES |
‘ | Textured # ,— Geogrid reinforcement per details .
shotcrete facing g 2 , \ %
' ini e e — — — -t } . .
| | Finish Grade — g Pa—— = = N =T o | |
— s % -
-0" min.
— o
1 .v + — AR S S G2 E € ‘ !
#3 epoxy-coated bars " | " " : : "
24" 0.C.B.W. — b g ' W4 x 4 basket used, 2" x 6" rock used for facing instead of 1" crushed aggregate
I | S—— T - K
] — Excavation Limits
Q
2
&
8
" FACING DETAIL (WITH SHOTCRETE FACING)
e No Scale
2
2
1
&
|~
During installation, butt vertical
B—E ~ 2.4" (one end only) <: wire of adjacent facing units to
£ . / provide 24" overiap of horizontal
3 My LB typ." S 55 _w:res )
| b ™ o T == o = e e ) T I i N TTTA
8 7 X | s . (171 | | | BUENES [ [}
1i— < ! - | e e e e 2 et e R i i - et e
S T" T 1 | | | | | | | | ! | | | |_I_ s
. TRty T [T TR
2 TR T upport struts SESEN ' HBEE SR Sy ' TR}
-’5| !'lT\‘-gl!T"}* T‘..‘ . r(EE%O—C_mad,\}. L
L o . as require .8" typ.
[3 ==a *
8
3
' ) ELEVATION VIEW
§ — Tail strut No Scal
3 0 Scale /-'_\
g P e £\
: § i '&'\
N g f 1\
% NOTE: \ e Nk 2
’g N l|lI A S t\ l. l & { L]
" 1) All facing units shall be galvanized per ASTM A123 _ 1% ol AR { /l : P Y/
8 after fabrication. Vd N . ,
g f 7
E 2. Optional - A thin layer (2" min.) of finer stone L\ | - —
(1/4"-1") may be placed at the top of each unit J ————
z WIRE FACING UNIT to provide a level surface for the unit above. N
8 No Scale - . -
o (3» Fill in reinforced soil slope. R AT RATION
" CENTRAL FEDERAL LANDS HIGHWAY DIVISION
4. Provide wire facing per detail shown or other — - — T B

equivalent approved facing systemn.

5. Wrap geogrid at face with a minimum 3-foot return.

6. Shotcrete was placed at 8" thickness

3/12/2019

GEOGRID REINFORCED MSE
WALL FACING DETAIL

o TTNPS PMIE MO .- wuxas DRAWING 0. sabaniane
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STATE PROIECT il
OUTLET WITHOUT DITCH | CAARNEAND | o
PROTECTIVE APRON DIMENSIONS AND ESTIMATED QUANTITIES
CULVERT LENGTH | DEPTH | ESTIMATED ESTIMATED
SIZE RIPRAP APRON APRON RIPRAP |GEOTEXTILE
. D CLASS L H QUANTITY | QUANTITY
(inches) (feet) (feet) (cy) (sY) NOTE:
elde 2 ! lo L -1 . -2 1. Use for aprons serving culverts with
18 2 6 1.5 2.2 9 slopes of less than 10%.
WITH c 2 8 = 2.9 14 2. Furnish geotextile conforming to
—— ' = . Furnish g
END 30 3 225 | 2 | 109 | 28 | Subsection 714.01(a).
SECTION | 36 3 16 2 15.6 37 . )
42 4 21 2.5 34.1 63 3. Excavation for placement of rniprap
PLAN VIEW PLAN VIEW | 28 —iF 4 I~ a4 25 | 445 29 will not be measured for paymert.
CULVERT WITH STANDARD CULVERT WITHOUT STANDARD 12 2 6 1.5 1.7 I N
END SECTION END SECTION “18 | 2 8 1.5 3.2 12
24 2 10 | 15 5.2 17
WITHOUT™ 50 | 5 | 245 | 2 | 133 | 33
B Original SECTION {-- 36 L .3 4 17 | 2 | 185 1 43
O;/ogu;l,zlﬁ ground - 42 ) - 4 23 2.5 38.7 70
grod 48 4 26 2.5 49.8 87 5
Variable siope : Vargt@i(qae X -~ '-,_;‘.‘:‘C:\r‘
T sfop -~ s S a2 (e
o B s v W/ TE ~ .I' o R =
Geotextile— Geotextile - 4
SECTION A-A SECTION B-B LE sponsigiE MY Fee
PROTECTIVE APRON AT CULVERT OUTLET SELECTEON © F
WITHOUT DITCH APPLOPLIATE
OUTLET WITH DITCH
PROTECTIVE APRON DIMENSIONS AND ESTIMATED QUANTITIES
LENGTH | DEPTH | ESTIMATED| ESTIMATED
T g £ CLEEERT | Riprap OF OF RIPRAP | GEOTEXTILE
kS B SIZE APRON | APRON TITY
o §8 ge | D CLASS R KOV | quanTy | QUANTITY
N ER 23 (inches) (feet) (feet) (cy) (sY)
Ry S 12 Z 4 1.5 0.9 5|
° S s | 2 [ 6 | 15 | 2z | &
24 | 2 8 I -2 36 | 13
VL‘:’IIJZ; 30 | 3 125 2 9.3 24
36 3 15 2 13.4 32
PLAN VIEW PLAN VIEW SECTON |~ &« | a |25 | 23 | s
ULVERT T 48 4 24 2.5 35.6 65
CULVERT WITH STANDARD CULVERT WITHOUT STANDARD 12 2 6 1.5 1.4 6
END SECTION END SECTION 18 2 | 8 | 15 | 27 10
WITHOUT — e —— 2 R e £
4D . 30 3 4.5 2 10.8 27
- .— Sloped 1V:2H Original Original END LS S SRS SRS L _—— 5= — ——
or flatter ground - ground Section| 3% | 3 | 17 i fo.s | 6
™ Match Jr Match existi 2 | 4 23 25 29.9 57
G atch existing A xisting — = = - —
Original —— S ) [/"':" Y l - \\\"\‘_ ditch sippe 1 . Q : |\\::-'~: ditch slope % Qo : J 48 [ 4 26 2.5 ] 38.6 70
I o S <~ §% V=~ &%
Geotextile e AT [ g | ~N— = () % f , 2
g oI S - c -_-_-_‘_'_—_"_‘——-——h__ _ = : = - e o o e
‘ %E B ey . = / re U.S. DEPARTMENT OF TRANSPORTATION
H R TG R U / P B Sl SR / Ty E FEDERAL HIGHWAY ADMINISTRATION
— Flowline e E o "\E— s iy ~ CENTRAL FEDERAL LANDS HIGHWAY DIVISION
Geotextile - Geotextile - U.S. CUSTOMARY DETAIL
SECTION C-C SECTION D-D SECTION E-E PLACED RIPRAP

PROTECTIVE APRON AT CULVERT OUTLET

WITH DITCH

AT CULVERT OUTLETS

DETAIL

C251-50

CETAIL APPROVED FOR USE

REVISED: C8/2C14




User: mcarison,

9:21:11 AM  Q:\2015 Projects\15-030.02 Donner Pass Preliminary Design - CFLHD\CA FLAP NEV 40(1 )\Roadway!CADD_Shee:s'lT-&GD](GtJNN_JCAdO_SM_ 601-3.dgn

/192019

SHEET

STATE PROJECT NUMBER
WINGWALLS FOR CONCRETE HEADWALLS RECOMMENDED cA  DONNER PSS T
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES LA CWALL SKEWS
R ; B 0° WINGWALL SKEW __ 15° WINGWALL SKEW 30° WINGWALL SKEW | 45° WINGWALL SKEW . 60° WINGWALL SKEW WINGWALL —o—— 55 30° | 450 NOTE:
wcH Feer W | CONC. | STEEL | W | CONC. | STEEL| W  CONC.|STEEL| w | CONC. | STEEL . w [conc T sTEEL © =y P I e ;
| FEET | CUYD | LB FEET = CUYD | LB | FEET | CuUYD LB FEET CuyD ' (8B | FEET cuYD | LB N , 6 i 60 1. Concrete conforms to Section 601. Chamfer all exposed
46 | 500 | 6.00 281 | 178 600 278 178 | 6.00 | 2.6 | 178 | 6.00 274 | 178 600 273 ioe | @  [45° 300 150 [ 00 edges %-inch and finish all exposed surfaces with a Class 1
54 525 600 286 180 | 6.00  2.82 | 180 | 6.00 | 2.80 180  6.00 | 278 | 180 675 | 3.06 202 @ |45° 300 150 go ordary ekl
s | — — N -— = —— - — . | — -
60 550 | 625 2.90 181 | 6.00 | 286 ' 181 | 6.00 2.864 181 | 6.00 | 2.82 | 181 | 7.50 | 3.39 224 | @ 45° 450 | ggo | gge 2. Reinforcing steel clearance is 2-inches unless otherwise noted.
66 | 575 700 294 183 | 6.00  2.90 @ 183 | 6.00  2.87 183  6.00 2.85 183 825 3.74 | 241
72 600 750 298 185 600 294 185 600 | 291 185 | 650 | 3.09 | 202 | 500 4.9 263 3. For Suew angies 5“0“'25{’; fab*’?vffl?e ﬁ”gfg’ W and e ok for
8. ) ] 00 2.98 186 0 X | ] — = A wingwalls are computed for a 1V:1.5H side slope. For 1V:2H or
78 | 6.25 | 825 3.02 186 ! 6.0 2 2 6.00 2.95 186 7.00 .'£’4 213 | 9'75_. 4_45_5__2_§5_ 1V:2.5H slopes compute length W with the following equation:
84 | 650 675 | 306 188 600 3.02 188 625 3.09 197 | 750 | 3.59 232 | 10.50 | 4.81 | 311 W = D/2 x slope x secant (wingwall skew angle)
|90 6.75 | 950 311 190 6.00 | 3.06 | 190 | 6.50 324 | 207 800 384 246 11.25 | 518 | 329 T 77 — #4Barsof. Minimum W not less than 6 feet.
96 | 7.00 1000 315 191 625 321 | 200 | 7.00 349 2ig 8.50 ' 4.10 | 260 | 12.00 556 350 Sa sl — #5Bars£r
Q ~ _'E e . 4. Quantities shown in table are for one wingwall only.
}‘I ® [ . 1 #4 Bars For lengths W not shown in table, approximate the quantities
| ) N by muitiplying the quantities for 0° skew and & given height H
N ) T by the factor: 1 + [(W-6.0) x 0.14].
o e O SESUSE) N |
R 5. See Standards 601-1 and 601-2 for headwall and
F4Barsat_| 5 slope paving dimensions.
equal spacing s
15" max. ™ 6. Final quantities will be determined by using the tables
top & bottomn on this standard,
SECTION A-A 7. Do not order materials until the length, skew angle,
s and slope bevel in the field have been approved.
N : N #4 Bars top (typ) il #4 Bars (typ.) top
\\ bottom reinforcement —
~— %" min. preformed . not shown ~ =
Joint filler (typ.) 4 P
. i Abbreviations:
Field bend reinforcing £.f. = fill face Skew angle of wingwall — .
steel as necessary. o.F. = other face i
N b.f. = both faces s
— #4 Bars b.f. ’ /
#5 Bars at equal spacing "~ Jnlet
. 12" max. f.f. | Wingwall bars @)\_/ ®,.-~— Skew angle of pipe
#4 Bars at equal spacing s
>, 15" max. o.f. ; —
V. ¢ Roadway
) r PLAN |
&) (‘\ - . e Ky A =
M0 0 w
ko T | ——— Skew angle of wingwall is
12" — measured from perpendicular — Wingwall
bkl #4 Bars
£ , #5 Bars (typ.) £ 1. ~ A“] | 3 N to centerline roadway. ”
— .f. reinforcement —_ | - )
%" min. preformed © a . . f—_\<“<
Joint filler (typ.) — r-——— 9——~ not shown L Pipe culvert @ Outlet
i Y e~ — g
TN\ AT ' 1
| IS | bice o 5 o
| o T
= i R | R ‘- - — Skew angle of wingwall
. - I
| B N [N | el B N } #4 Bars
Bars o ) WINGWALL LAYOUT
ELEVATION #4 Bars at equal spa.,
. 10"(mex)if " Wingwall bars
#4 Bars at equal spa., U.S. DEPARTMENT OF TRANSPORTATION
HEADWALL AND WINGWALL 15" (max.) o.f, FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
ELEVATION U.S. CUSTOMARY STANDARD

TYPICAL WINGWALL

WINGWALLS FOR
CONCRETE HEADWALLS

STANDARD APPROVED FOR USE 08/2005 STANDARD

NO SCALE

REVISED: 6/2007

601-3
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| — —
—’-l— -~ B
(tvp.) 58 - 2
r- —
i
]
b
l I
SRR — T 1 1]
2 | v

~.
“— #4 Bars at 9" max.

spacing (all ways)

-

Aggregate base or —
crushed aggregate

- ——C o
FRONT ELEVATION SIDE ELEVATION
HEADWALL FOR ELLIPTICAL PIPE
SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)
23"x 14" | 30"x 19" 34" x22" | 36"x24" | 42"x27" | 45"x29" | 49"x32" | 53'x34" | 60°x38" | 65" x 43"
A 0-8" 0-9" 0-10" 0-10" | 0-12" | 1-0° 10" [ 1-0" 1-0" 1-0"
B 12 1-5" | 1-5 1-8" 1-9" 1-10" 1-11" | 11t | geirm | 2egn
c 1-8" 1-12" 21" | 24" 2~ | 27 | 28" | 2.9 _ 33" | 3.6
D 1-2* 1-7" 110" | 2~ | 23" 2-5" 28" | 2-10v | 3e2e 3-7
- F | o8 | o0 0-s" | 0-9" _0-9" 0-8* | o-5” C 09" | 09" | puor |
H 2-10" 33" | 37 | 39 4-0" 4.2 4-5" -7 | 4-11" | 547
n 55" 7-2" 8-6" 9-2" 10-2" 10%-11" 121" 12-11" 130" 13-0*
S 111" 26" 2-10" 3-2" 3-5" 38" 41" 45" 5-g" 58"
CUBIC YARDS OF CONCRETE
Conc. Pipe | 0.502 | 0.855 | 1236 | 1500 | 1811 | 2101 2.512 | 2801 | 2969 | 2904

1.

SHEET
STATE PROJECT AN
CA FLAP NEV 40(1)
CA DONNER PASS T2

NOTE:

Orient all headwalls parallel to the roadway centerline
unfess otherwise indicated in the plans or by the CO.

2. When pipes are on a skew, adapt and lengthen headwalls

as directed.

3. Chamfer all exposed corners not rounded to %",

. Quantities shown are for one headwall with pipe at
right angles.

5. Construct headwalls using dimensions shown under values

for 1V:1.5H slope, unless otherwise designated by the CO.

/
o
HEADWALL FOR CIRCULAR PIPE
DIAMETER OF PIPE CULVERT
6" | 15" | 18" [ 21"0r24" | 27"or 30" | 33" or 367
A 0-6" | 0-8" | 0-9" | 0-11" | 1-0 1-0"
| B Jo-s" [ 11" [ 13" 16" | 1-9" 20"
c 12" | 17" | 1-9" 2-2" | 2" 2-9"
D 1-0" | 1-3" | 16" | 2-0" | 26" 3-0"
| F | o6 | 0-8" | 08" | o0-9" 0-9" 0-9"
H 20" | 2-11" | 32" 39" | 4.3 49"
L 3-8" | 50" | 6-0* g-0" | 10-0 120"
CUBIC YARDS OF CONCRETE
| Conc. Pipe | 0.241 [ 0.492 | 0.697 | 1.319 2.067 2.947
C.M. Pipe | 0.257 | 0.521 | 0.739 | 1.398 2.198 3.145

APPLOPRIATE sSTHRDALYD
DETATL

U.5. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

CONCRETE HEADWALL FOR
SMALL PIPE CULVERT

STANDARD APPROVED FOR USE 6/2005

REVISED:
DRAFT;

3/2016

STANDARD

601-4
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Inside wall face “\\ .
[

Do not extend pipe ___«

beyond inside wall

Affix swell stop sealing bands to
outside of the pipe and inside of
wall opening prior to filling

void space with grout

Completely fill annular
space around pipe with
non-shrink grout

Note:
This is included in the cost
of pipe.
PIPE CONNECTION DETAIL
{Existing and precast walls)
Not to scale
Width
Station Length |Width| Depth of Rundown Vo 7T : .
| () (ft) e 1 . 7==| _.— Riprap, Class 2
I ALJ B i
322+63 L 6 1 [ e ]
—_— =
[} ] 1
£ T
<)
g I
~ 1 ———
A | :I - A
) - >
=) e ?
bl 4
A =/ )
|\ L/ [ W /‘
RIPRAP RUNDOWN DETAIL
Not to scale

End section —

See plan & profile for outlet

paving or low

limits. .
T e

tailwater basin

- | 8 — Limits of toe wall
Q‘ » on sides of fes ]
I n S
i TR " AT Y
Height of toe wall R gfw@cltfd T
to be equal to B ; ‘ = g e
thickness of riprap I — #5@ 12" s &S
ini — " P =
(3 foot minimum) . X-— 5% EIW £ __lE
g Y, |
S L= [
I

TOE WALL DETAIL

Not to scale

Proposed pipe —

Note:
1. Pipe collars will not be paid for

separately but will be included in the

cost of the work.

2. Concrete pipe collar should be used on

all pipe extensions.

Pipe size L T |
12"-24" 1.0' 6"
30"-42" 1.5' 8"
48"-60" 2,00 | 11"
66"-78" 2.5 12"
84"-96" 3.0 13"
102"-114" 3.5 14"

Riprap, Class 2 —

— L

NOTES:

@

@
)

Backfill both sides of wall evenly
(within 1'-0" of each other).

Install joint fasteners on
all fiared end sections.

Toe wall and all associated work shall
be paid for as concrete (60101-0000)

and reinforcing steel (55401-1000).

2" r-—L-I
typ.
|
[y
~=1 Gap
e
1/4 d with 6" __

min. all around

#4 @ 12" 0.c.—

#4 @ 127 o.c.

SHEET
STATE PROJECT M
\
CA FLAP NEV 40(1)
. CA DONNER PASS T3

Class A concrete
collar all around

CONCRETE PIPE COLLAR

Not to scale

— Connecting pipe

3-#4 circular ties

Existing ground —\ .
- -

SECTION A-A

Not to scale

— Top of footer

NO SCALE

“— Geotextile

:/— Depth of rundown = 1’

B

=i

C 85264

L".»_r'
=/~
=

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

DRAINAGE DETAILS

SPECIAL

602-A
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SHEET |

STATE PROJECT NUMBER
METAL ROUND PIPE CULVERT A | “oounenpass | T
FILL HEIGHT AND METAL THICKNESS TABLE FOR HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT
STEEL ALUMINUM NOTE:
PIPE F 2%" x %" CORRUGATIONS __| 3" x 1" CORRUGATIONS | 5" x 1" CORRUGATIONS PIPE 2%" x %" CORRUGATIONS __| 3" x 1" CORRUGATIONS " ber pive ol J
SIZE | pinsmum METAIL THICKNESS (INCH/GAGE) . SIZE — METAL THICKNESS (INCH/GAGE) 1. ::’0 ;naagrf:;?% ::L:nhe[h gf?; :tuazzrtgu;ga;:ar
DIAMETER| COVER  |0.064/1610.079/1410.109/12]0 136/10, 0168/ |o. 064/1610.079/1410.109/12]0. 138710 0.168/8 [0.069/160.079/ 1410 1057135, 138/10/0.165/8 | | DIAMETER| ' CoVER \2.060/15(0.075/140. 105/1210.135/10 0.164/8 [0,060/1610, 075/1 40.105/12]0,135/10] 0.164/8 inverts an ordmatega mount 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 ?,,-, a parabolic
12 12 | 100 | 100 | 100 | 100 100 I — I - ][22 12 100 100 | 100 | 100 | 100 ] curve. If the midpoint elevation on the
15 12 | 100 | 100 100 100 | 100 [ | i 1 115 | 12 |'i00 100 100 | 100 100 | parabolic curve as designed exceeds the
18 12 | 100 100 | 100 100 | 100 | B N S SS— S— — | |38 "1z [ 160 100 | ito 100 100 | | 1 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 [ i ] | 24 12 77 | 97 100 100 | 100 1
30 12 85 | 100 100 100 _ 100 ] _ - I T30 12 & 55 100 100 | 100 | 71 | 85 | 160 100 o0 | 2. Fil heights exceeding 100 feet require
36 12 | 71 89 | 100 100 100 | 81 | 100 | 100 100 100 I 1l 38 12 | 52 [ 64 90 | 100 100 | 55 | 74 100 100 100 special analysis by the CO.
4z 12 61 | 76 100 | 100 [ 100 | 70 | 87 | 100 | 100 " 100 T | || ez 12 44 | 55 77 99 | 100 | 51 | 64 85 | 100 | 100 |
48 12 53 66 a3 100 | 100 | 61 76 100 | 100 | 100 54 68 95 100 100 | 48 | 17 1— — i 57 87 | 100 | 44 56 | 78 100 100 3. The fill heights in the table are for helical
54 | 12 22 A0 100 ] 54 68 | 95 100 | 100 | 45 60 [ 85 | 00 100 | —od— — 54 | 71 88 | 39 | 50 | 65 | 63 100 lockseam and weided seam pipe only.
60 | 1z 74 57 [ 100| 49 [ 61 86 | 100 | 100 | 43 | 54 76 o5 Tem| T T N Y 7 2N 2 T AN T Fill heights for culvert pipe with annuiar
66 12 87 100 | 44 55 78 | 100 | 100 | 39 49 | go == - - 2 | corrugations are more restrictive than those
B i /6 T e e 07 | 89 100 || &6 | 18 . _ S8 32 40 36 76 89 of helical lockseam and welded seam pipe
7z | 12 80 57 1 90 [ 51 T 71792 "do0| 36 45 63 sz o0 || s e 3137 s a8 Ot o AIG Lncier
. oAl i . B 1| ] 482 ain approval before furnishing annular
78 75 87 |37 47 | 66 &5 42 58 75 @2 78 24 34 48 | 64 | 75 corrugation pipe.
T84 | iz 75 1 35 43 | 61 | 78 35 5470 8 || 84 | 24 |  — — T T 55 T il
90 12 32 | 40 57 73 36 51 65 80 _ %0 | 24 | N ilagian 41 [ 62 65 | 4. Measure minimum cover from the top of the
96 12 B 38 53 | 69 .48 61 | 75 || 96 | 29 T 138 51 | &1 | pipe culvert to the subgrade for flexible
102 18 | 36 | 50 | 65 145 57 71 102 | 24 | ————— T T 361 55 pavernents, and to the top of the pavement for
108 18 _ _ _47 61 __ 42 54 67 ([ 108 | 3@ | — = == — "4z 7" 3p rigid pavements. Measure maximum fill height
114 15 | 45 | 58 40 | 52 63 || 114 | 24 | —— == — 45 | from the top of the pipe to the top of the
120 18 43 55 38 49 60 || 120 | 24 - [ I — e T pavement for both flexible and rigid pavement.
176 18 | 52 47 [ 577
132 i8 — ) 50 S
144 18 — 2=
METAL PIPE ARCH CUL VERT
FILL HEIGHT AND METAL THICKNESS TABLE FOR HELICAL L OCKSEAM AND WELDED SEAM PIPE CULVERT
_ STEEL ALUMINUM
PIPE ARCH | 2%" x %" CORRUGATIONS |_3"x 1" CORRUGATIONS | 5" x 1" CORRUGATIONS PIPE ARCH [ﬁx %" CORRUGATIONS | 3" x 1" CORRUGATIONS
SIZE vt | 'Conwer | mivimum - __ _ METAL THICKNESS (INCH/GAGE) SIZE v | ot | i METAL THICKNESS (INCH/GAGE)
SPAN x RISE DIAMETER| RADIUS COVER |0.064/160.079/1410.109/12.0.138/10. 0.268/8 l0.679/1410. 305712 0. I35/10 0.168/8 E.ﬂ??fu:o_mgﬂz 0. 138710 0.168/8 SPAN x RISE DIAMETER| RADIUS | COVER D.080/160.075/140. 105/1210.135/10]0.050/16 0.075/140.105/120.135/10)]
INCHES INCHES | INCHES | INCHES MAXIMUM FIL'L HEIGHT ABOVE TOP OF PIPE (FEET) INCHES INCHES | INCHES | INCHES MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET)
17x13 15 3 12 | 13 ! SN N 17 x13 15 |3 12 | 13 [
21 x15 18 3 12 12 M | | A=t S 21x15 | 18 | 3 12 12 ' )
24 x 18 21 | 3 12 13 i DD i [ Eaxis T —
28 x 20 24 3 12 13 S — | S N . — R B B 75 7 I 7 e 5 S Tt
35x24 30 3 12 12 s i i e . S N () oaste S R | 7 1 30 3 12 iz =
42 x 29 35 3.5 12 12 | | | S I R . R a— e — x5 |2
| 49x 33 42 4 12 1z = S R S S —30 | ]
57 x 38 48 5 | 12 12 [ — [ I S I s7x38 | 48] ]
6.4 x43 4 6_ —_— 12__ S _i Sp— = ;) i N _ 1 = m"‘—s t —54— o
66 x 51 60 g 15 - _ | B t _21_ - _‘_!_ — '—21 — hﬁﬁrm_ = |
71 x47 60 [ 7 [ 12 | 12 L 4 | I 73x55 | 66 | T
73 x 55 66 12 18 | o | 20 _ I 20 _||_81x359 72
77 x 52 66 | @ 12 12 R 4"' _ I 87 x 63 78
~ 81x59 72 14 18 | - | 17 S 5 2 — A mxer
83x57 72 5 | 12 ] - 12 1 .  |[103x71 1 %0 17
87 x 63 78 14 18 | B B 1z 17 -
95 x 67 84 16 18 | B | 17 - b 17 ]
1@3 x 71 _96 18 i8 ) :17 0 17 =m— U.S. DEPARTMENT OF TRANSPORTATION
L1 IS o o e E— SRR ¢ T S N - S — PR WA ADHINSTRATION
117 x , — ] 16 16 ‘
128x83 | 108 | 18 24 | - B - 16 T ik U.S. CUSTOMARY STANDARD
137 x 87 114 18 | 24 | - = 16 T 16
[ dazxo1 | 120 | 18 | 34 S — 6| METAL PIPE CULVERT

STAKDARD APPROVED FOR USE 12/1993

REVISED: 4/1994 6/2005

STANDARD

602-1
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SHEET

STATE PROJECT NiMBER
ca CA FLAP NEVA4SUS(1) 15
COUPLING BANDS FOR METAL PIPE CULVERT v DONNER P.
ROUND PIPE PIPE ARCH MINIMUM BAND WIDTH (INCHES) NOTE:
CORRUGATION DIAMETER SPAN x RISE ANNL_ILAR HELICALLY SEMI- ‘
size B CORRUGATED|CORRUGATED|CORRUGATED) Band — Band —. 1. Watertight pipe joints are not required unless
INCHES INCHES INCHES BANDS D31 __BANDS [ BANDS [31 R — specified in the Special Contract Requirements.
1% x Y underdrain 16! - 10.5 7 10.5 B { N .
— I I — 1 2. Other types of coupling bands or fastening
e e i
14 fo 36 1zx 13047 x 29 4 12 _— T h il devices that comply with the joint performance
2% x ¥ 42072 | 49 x 33 to 83 x 57 10.5 | 12 | I criteria of AASHTO Standard specifications for
| 78 to B4 = 10.5 12 10.5 ! Highway Bridges, Division II Section 26 may
Ix1 36to 72 60 x 46 to 81 x 59 12| 14 105 |~ = be used. s
x 78 to 144 87 x 64 to 142 x 91 12 14 105 -, . Pl
5x 1 36 to 72 60 x 46 to 81 x 59 i 20 22 '. | . .'-‘;,.:’:.
* 78 to 144 87 x 64 to 142 x 91 | 20 22 M L L T
{11 Fabricate annular, helical and semi-corrugated type coupling bands from the same metal as SLEEVE JOINT [
the connecting pipe. Provide coupling bands not more than 3 nominal sheet thicknesses L, w ) ﬁ
thinner than the thickness of the plpe to be connected, and no thinner than 0.052 inch for Smoother sleeve with center stop.
steel or 0.048 inch for aluminum. Fasten coupling bands with the following diameter of bolt: Stab type joint 9 .
%" for 18" round culvert (21" x 15" pipe arch) or less G ot o
%" for 217 round culvert (24 x 18" pipe arch) or more SMOOTH SLEEVE BAND FLAT BAND LESronsigié Y Fee
@I For helically corrugated pipe with rerolled ends, the nominal corrugations size refers to the s é{_a_r Lo © F
dimension of the end corrugation in the pipe. - P m STAIDALD
B3I Use annular corrugated bands with pipes having annular corrugations or with helical pipe DET# y oY A .
having rerolied end to form annular corrugations. A 10.5 inch band is acceptable on ~— Continuous corrugation
pipe ends rerolled with 2%" x %" corrugations. A 12 inch band is acceptable on pipe ends ar_g:nd bar:jd mes;ves
i ith 3" x 1" pipe corrugations. _ o with second annular
rerolled wi pip (] Band Bolts Band — Band — corrugation in pipe end
4] Use helical corrugated bands with pipes having helically corrugated ends. w A J
{51 The minimum band widths shown for 3" x 1" and 5* x 1" corrugated sizes apply to 2%" x %" [ \ '_ 1 . }
corrugations on rerolled pipe ends. ! : E
7 Smooth sleeve-type couplers and fiat bands may be used for pipe diameters of 12" or less, B % . T T | == /\
Use a matching metal having a nominal thickness of not less than 0.040 inch for steel, 1
or 0.036 inch for aluminum, or a plastic with an equivalent strength to metal. 1R J .
~ e \;\)\_’g g4l |
o~~~
— B W RS (S
SIDE VIEW SIDE VIEW SIDE VIEW
Rivet, spot weld, or fillet weld at crest
of corrugation at heel and toe of angle
Bolt, bar and
Bolts — strap connector

Integral Flange

heel and

Wedge and Strap

STANDARD BAND CONNECTIONS

Rivet, spot weld, or —._
fillet weld at crest
of corrugation at

toe of angle

-— Wedge

N
L%
A

74 \
f %{((
"
I Pipe J)_IF
\-\ ‘\.‘ \¢ /)
. \ u/’:/‘.
\ “x.._______,_//;,/\
Angle — — Band
END VIEW

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

ANNULAR BAND

Bolts

\-\ #ik ~ Pipe }

.\)

//
o J,-'

N A
Angle - N — Band

END VIEW

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

HELICAL BAND

NO SCALE

Band

END VIEW
SEMI-CORRUGATED BAND

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

U.S. CUSTOMARY STANDARD

METAL PIPE CULVERT
COUPLING BAND

STANDARD APPROVED FOR USE 12/1993
REVISED: 4/1994 6/2005

STANDARD

602-2
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- — SHEET
Finished subgrade — Finished subgrade — STATE PROJECT NUMBER.
A -~ - CA FLAP NEV 40(1) 6
DONNER PASS
Roadway embankment Roadway embankment

2H or 12' (max.)

Z2H or 12' (max.)

2H or 12' fmax.)

1. When direcled, camber pipe culverts upward from a chord through (he

Bedding — — Natural ground

ABOVE NATURAL GROUND

Finished subgrade —

A

Roadway embankment

- 2H or 12" (max.) =

e
---------------- ST
Bedding Natural ground
ON NATURAL GROUND
Finished subgrade —

LN

Roadway embankment

- 2Hor12' (max.) A - 2Hor 12’ (max.) -

: M =

~alum/ : 1;”:—
Bedding — . - __ _
edding \_{__.
ABOVE AND BELOW
NATURAL GROUND
LEGEND:

Bedding material {uncompacted)

Embankment matenal placed in layers
not exceeding 6" compacted depth.

I Compacted backfill material placed in layers not

exceeding 6" compacted depth; or lean concrete
backfill in accordance with Section 614.

Impermeable backhlf material.

H H
——— —_—
- e 6&! i Vars
Natural Lminy) (Hmi ) ground

— Remove unyielding material
¥"/foot of cover,
12" (min.), 24" (max.)
compact in layers not over
6" in uncompacted depth.

BEDDING DEPTH NOTE:
PIPE SIZE (H) DEPTH
12" to 54" qn
> 54" &

infet and outiet inverts an ordinate amounl equal 1o 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.

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

of all pipe arch culverts.

and replace with selected fine
compressible material. Lightly

3. See Section 704 for bedding and backfill requirements.

ON UNYIELDING MATERIAL ek SN A MINIMUM SPACING
NP ST ARy [ AP R T DIAMETER
. SPACING
Finished subgrade — * Reduce to 18" for ‘— See bedding e
A trench excavations depth table UP to 48" 24"
: 5 Roadway embankment = Half diameter or
- g 2H or 12' (max.
18" fmin.) {1 - — :L T (—)-—- PIPE BEDDING 48" and UP span or 36",
ey B whichever is less
intrench _
avati - T
excavation I H oo
4= H or 36" (max.) for embankment installations - Minimug 5pacing —
e s == — (see table)
Natural ground Metal end section — - < ~ ~ o Zi_tg(’)s”d
= "~ Diameter 1-0" Diameter
| “F— Remove unstable material to or Span = minimum or Span
: firm bearing soil and replace l
with approved granular foundation
fill material properly compacted O B Toe plate o™X ° Toe piate e
ON UNSTABLE MATERIAL
Original natural ground surface —- ELEVATION

\
T TR T mévmmvm

Roadway excavation

— Finished subgrade or
embankment height
’ before trench excavation

Bedding -

BELOW NATURAL GROUND OR

TRENCH EXCAVATION IN EMBANKMENT

Culvert end — .
treatment

High water elevation —

MULTIPLE PIPE INSTALLATION

A
[ - Width -
Embankment slope -
20" +
p¥
H H
Pipe culvert [*— -
SECTION A-A U.S. DEPARTMENT OF TRANSPORTATION

— Piping plug

Construct piping plug of impermeable backfill
matenal at the pipe culvert inlet where

granular material is used for backfill. Width may
be adjusted to tie into impennous matenal.

PIPING PLUG

FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

METAL AND PLASTIC
PIPE CULVERT BEDDING

STANDARD

602-3
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STATE PROJECT e
> CA FLAP NEV 40(1) ==
END SECTIONS FOR ROUND PIPE CULVERT DONNER PASS
PIPE SIZE METAL THICKNESS DIMENSIONS SLOP,
DIAMETER STEEL ALUMINUM INCHES E A NOTE:
INCHES i i i Approx. .
INCHES | GAGE | INCHES | GAGE | A (min) | B(max) | H{min) | L (£2") | W (max) .
12 0.064 16 0.060 16 5 7 6 | 2 i a4 % B 1. }c/;riaggz}saint def'ign t.:m; d;;rinensions are permilted to allow
15 0.064 | 16 | 0.060 | 16 6 8 6 26 | 52 % d_""” :’7 MENUIBCLUTBI'S SBnaaras.
— = T— iam
18 0.064 | 16 | 0.060 | 16 7 10 6 31| 58 % e 2. Fabricate the diameter of the end section of Design B to
21 0.064 16 | 0.060 | 16 8 12 | 6 | 36 ' 66 2% match the inside diameter of the concrete pipe culvert.
24 0.064 | 16 | 0.060 | 16 o i 13 | 6 41 72 2% Rsinforced — 3. Desian C mav be used In lieu of desian A for all melal
— —| edge . Design C may be used in lieu of design A for all meta
30 | 0.079 14 0.075 14 11 16 | 8 51 88 2% pipe culvert sizes. Coupling bands may be any acceptable
36 0.079 14 0.075 14 13 19 2 — 60 105 2 type for the pipe culvert speciﬂed,
42 0.109 12 0.105 12 15 25 10 69 122 2%
48 0.100 | 12 | 0.105 | 12 17 29 12 78 131 2 4. Fabricate multiple piece bodies with lap seams tightly joined
—— e e by %" rivets or bolts. Fabricate end section center panels
54 0.109 | 12 (0105 | 12 | 17 33 = 12 84 | 143 72 for 60" and iarger diameter pipe and equivalent pipe arch
__ 60 0.109 | 12 | 0.105 | 12 17 36 12 | 87 | 157 1% from 0,138 inch steel or 0.135 inch aluminum.
66 0.109 12 0.105 12 17 39 12 87 162 1%
72 0.109 12 0.105 12 17 44 f 12 87 169 1}2' 5. On end section center panels for 66" and larger
78 0.109 | 12 | 0.105 | 12 17 48 . 12 87 178 % IR equivalent "tiﬁelfzc” pr ov’ze 2;/2" x 2%" x " ‘379’3
. = =2 ] | fvet I .
84 0.109 | 12 | 0.105 12 17 52 12 87 184 1% __A w i A._| Pipe Culvert — | Toe plate extension . ] reinforcement bolted or riveted under the center pansi seam.
90 0.109 | 12 | 0.105 | 12 17 58 12 87 188 1% Pay Limit / ~ 6. Supplement the reinforced edges of end sections for
96 0.109 | 12 | 0.105 | 12 17 58 12 87 197 1% i 60" and larger diameter pipe and 66" and larger
A Control point — equivalent pipe arch with 2%" x 2%" x %" stiffener angles
PLAN SECTION A-A attached with bolts or rivets.
END SECTIONS Fi OR PIPE ARCH CULVERT ROUND OR PIPE ARCH CUL 7. Fabncate connector section, comer plate and toe plate
EQUI- METAL THICKNESS DIMENSIONS ULVERT extensions from the same melal thickness as the panel body.
PIPE SIZE
SPAN x RISE | VALENT | sTEEL ALUMINUM INCHES SLOPE Use toe plate extension where shown on the plans.
INCHES ] A (mii B H (mi ‘ ” Approx.
(INCHES)| INCHES | GAGE | INCHES | GAGE (min) (max) (min) L (+2") W (max) 8. Warp embankment slopes to match the slope of the flared
17 x 13 15 | 0.064 | 16 | 0.060 | 16 7 9 6 19 30 2% end sections.
i} 21 x 15 18 0.064 16 0.060 16 7 10 6 23 J 36 2%
24 x 18 21 | 0064 | 16 | 0.060 | 16 8 12 6 28 | 42 2%
28 x 20 24 0.064 | 16 0.060 16 E 14 6 32 48 B 2%
35 x 24 30 0.079 14 0.075 14 10 16 8 39 60 2% —- Reinforced edge
42 x 29 36 0.079 14 0.075 14 12 18 9 46 75 2%
49 x 33 42 | 0109 | 12 | 0105 | 12 13 21 12 53 85 2%
57 x 38 48 0.109 12 0.105 12 18 26 12 63 90 2% ~ -
60x46 | 54 | 0109 | 12 |0.105| 12 | 18 34 12 70 102 2 % § N 5 8 i
64 x 43 54 0.109 | 12 | 0.105 | 12 18 30 12 70 102 2 ~ ‘ y  Toeplate [ =3 ] ::; s [ | v Toeplate | : th
_ 66 x 51 | 60 0.109 12 | 0.105 | 12 18 33 12 77 116 1% | 2 L i - 7 - =
 71x47 60 | 0.109 | 12 | 0.105 | 12 18 33 12 77 114 1w | —<  — Corner plate | \J “_ Comner plate
73 x 55 66 | 0.109 | 12 | 0.105 | 12 18 36 12 77 126 1% 12" (max.) hole | 12" (max.) hole
77 x 52 66 0.109 12 0.105 | 12 18 36 12 77 | 126 1% spacing for %" bolts = Toe_ platg ;xtensmn i — for"?’ - — Toe_‘ plat_e extension
81 x 59 72 | 0109 | 12 | 0.105 | 12 | 18 39 12 77 138 | 1% (min. width A+ ) g (min. width A+W)
83 x 57 72 | 0109 | 12 | 0105 | 12 | 18 39 12 77 138 | 1% ELEVATION ELEVATION
87 x 63 78 | 0109 | 12 | 0.105 | 12 20 38 12 77 148 1% ROUND PIPE CULVERT
_ 95x67 84 | 0109 | 12 | 0.105| 12 20 34 | 12 87 162 | 1% RIPEARCIH CULVERT
103 x 71 o0 0.109 | 12 0.105 12 20 38 12 ‘ 87 174 | 1%
112 6 . .105 | 20 40 '
X 75 9 0.109 12 0.1 12 | 12 87 174 | 1% Pipe culvert —
1" Minimum Yo ¢
— Pipe culvert Pipe culvert — - . F A N — Pipe coupling band shop bolted to
Flat strap — ; P X lap after expansion Smooth galvanized fiared end section with %" bolts
connector = F—h— — Threaded rod L steel or aluminum pipe ! —— I at 6" centers (max.) or equivalent
. b = End section — l — 7" for concrete pipe End section -- . riveted or wejded connection
End section - —t ctrap bolt rod hold X, ) culvert less than 30" dia.
P od holder ! 13" for 30" dia. and over. U.S. DEPARTMENT OF TRANSPORTATION
S . _ == FEDERAL HIGHWAY ADMINISTRATION
End section — A Expander lug FEDERAL LANDS HIGHWAY
For 12" thru 24" round pipe and For 30" thru 60" round pipe and . Fi i ; ; U.S. CUSTOMARY STANDARD
17" x 13" thru 28" x 20" pipe arch 35" x 24" thru 66" x 51" pipe arch _ Bolted or welded or all sizes OfDmEu;dlg;lanéplp ® arch
Pivot bolt METAL END SECTIONS
DESIGN A DESIGN B CONNECTION TO METAL PIPE
CONNECTION TO ANNULAR CONNECTION TO CONCRETE OR OUTLET END OF CONCRETE PIPE
CORRUGATED METAL PIPE PIPE INLET END STANDARD
NO SCALE 602-4
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TOP

C

SIDE

FRONT

PLASTIC PIPE END SECTION

STATE PROJECT fyisid
ca | “yoNnerwass’ | T®
POLYETHYLENE (PE) PLASTIC ROUND PIPE CULVERT NOTE:
FILL HEIGHT TABLE AND MINIMUM CELL CLASSIFICATION NUMBER PER ASTM D 3350 1. When directed, camber pipe culverts upward from a chord
SMOOTH WALL (SOLID WALL) CORRUGATED RIBBED throtigh the infet and oullet inverts an ordinate amount I;oquar
to 1% of the pipe length. Develop camber on a parabolic curve.
PIPE | MINIMUM CElsb ﬁ;‘&SRsa”;ggIéON PIPE |MiNmMUM|  CELL CLASS. PIPE | miniMUM If the midpoint elevation on the parabolic curve as designed
SIZE COVER SIZE COVER NO. 435400C SIZE COVER | CELL CLASS. CELL CLASS. exceeds the elevation of the inlet inveri, reduce the amount of
MINIMUM WALL THICKNESS (INCHES) NO. 334433C NO. 335434C camber or increase the pipe culvert gradient.
DIAMETER 0.607 0.857 | 0.923 ' 1.154 1.385 | 1.292 i 1.477 DIAMETER MAXIMUM FILL DIAMETER :
2. Measure minimum cover from the top of the pipe culvert to
INCHES | INCHES MAXTMUM FILL HETGHT (FEET) INCHES | INCHES | HEIGHT (FEET) || INCHES | INCHES | MAXIMUM FILL HEIGHT (FEET) the suligrude Toi Nexible favenents, and to he top of the
12 12 57 _ _ | | 12 2 | 10 | 18 | 12 18 24 pavement for rigid pavements. Measure maximum fill height
18 12 52 il 3 L | 15 |12 10 24 12 22 28 from the top of the pipe to the top of the pavement for both
24 12 38 ‘_ ! 18 12 10 T 30 12 22 28 flexible and rigid pavement.
30 12 38 24 12 10 36 | 12 2s | 3]
36 | 12 | 38 30 12 |10 a2 12 21 | 27
42 12 27 36 12 10 48 12 | 21 ] 26
48 12 27

POLYVINYL CHLORIDE (PVC) PLASTIC ROUND PIPE CULVERT
FILL HEIGHT TABLE AND MINIMUM CELL CLASSIFICATION NUMBER PER ASTM D 1784
SMOOTH WALL (SOLID WALL) RIBBED
PIPE |miNmum | CELLCLASS. | CELL CLASS. PIPE | MiNimUM
SIZE | COVER | _NO. 12454 NO. 12364 SIZE | COVER | CELLCLASS. | CELLCLASS.
MINIMUM WALL THICKNESS (INCHES) NO. 12454C NO. 12364C
DIAMETER 0.358 | 0.438 | 0358 0.438 || praMETER
INCHES | INCHES | MAXIMUM FILL HEIGHT (FEET) INCHES | INCHES | MAXIMUM FILL HEIGHT (FEET)
12 | 12 65 | 69 12 12 37 26 |
15 12 62 | 66 || 15 12 32 | 22 ]
18 12 | 33 | 23 |
24 12 | 29 21|
30 | 12 28 20
36 12 27 | 19 |
42 12 | 26 18 |
48 12 24 17
END SECTION DIMENSIONS
PIPE SIZE e
DIAMETER
INCHES A B ¢ ‘
12 | a2 [ 145 | 33 | s
15 | 46 | 245 | 455 | 6
18 | 54 29 55 6
24 64 | 37 | 65 6
30 | 8 | 36 | 635 | 6 Y EDeRAL HIGHWAY ADMINISTRATION.
36 88 43 66.5 6 FEDERAL LANDS HIGHWAY
U.S. CUSTOMARY STANDARD

PLASTIC PIPE CULVERT

STANDARC AFPROVED FOR USE 12/1993

REVISED: 471994 6/2005
DRAFT:  2/2009

NO SCALE

STANDARD

602-5
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STATE PROJECT i
CONCRETE ROUND PIPE CULVERT LEGEND: o | owudnpasss | ™
PIPE FILL HEIGHT AND PIPE CLASS TABLE
SIZE EMBANKMENT TRENCH Bedding malerial (uncompacted). NOTE:
MINIMUM | c1 ASS [ g )
il .CLASS /Il CLASS IV  CLASSV || CLASS I CLASSIii |CLASS IV | C
DIAMETER | COVER : | LASS v . When directed, camber pipe culverts upwards from
INCHES | INCHES MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE IN FEET Embankment material placed in layers a chord through the inlet and outlet inverts an
12 | 12 10 | 10 | 15 23 18 | 18 | 26 13 not exceeding 6" compacted depth. ordinate amount equal to 1% of the pipe length.
18 12 10 | 10 ' 25 | 39 13 | 13 31 | 45 | Com , Devslop camber on a parabolic curve. If the midpoint
i | ] pacted backfill matenal placed in layers i i i
: | T — X " elevation on the parabolic curve as designed exceeds
| A 12 10 10 | 15 | 30 15 1 - 22 . 40 T ;wt exceeding 6" compacted depth, or ) the elevation of the inlet invert, reduce the amount
| 30 12 9 13 : 15 35 13 16 20 : 46 . lean concrete backfill in accordance with Section 614 of camber or increase the pipe culvert gradient.
36 12 9 9 20 41 10 13 26 56 .
48 12 12 13 2% T “ | 15 | 16 20 9 impermeable backfill matenal. 2. Measure minimum cover from the top of the pipe
60 e 24 [ T - — culvert to the subgrade for flexible pavements, and
3 12 15 7 : 28 ! . 15 I 20 32 | 49 | to the top of the pavement for rigid pavements.
12 13 17 | 30 . 41 15 20 35 49 Measure maximum fill height from the top of the
84 12 13 19 | 30 15 : 23 37 [ pipe to the top of the pavement for both flexible
| 9% 12 13 20 15 24 and rigid pavements.
108 14 |
15 20 [ 18 26 3. Pipe compaction limits shown are for pipe installation
A in an embankment. For pipe installation in a trench,
r’. the compaction limits shall be the walls of the trench.
BEDDING DEPTH Embankment s/ 4. Where unyielding or unstable material is encountered,
PIPE SIZE (H) DEPTH mbankment siope — ) install the pipe cuivert according to the limits of pipe
~ 12°TO 54" 2" High water elevation — ‘Q& o Width - compaction shown on Standard 602-3.
> 54" 6" Y 5. Maximurm fill heights for pipe culvert installations
may be increased on approval of site-specific
. . structural pipe designs meeting the criteria of
Z’r"'ggsg ns)ggg'r',aeﬂshot’ Pipe culvert AASHTO Standard Specifications for Highway Bridges.
Finished subgrade — . Culvert end —
before trench excavation % treatment H H 6. Use Supplemental Concrste Pipe Tie when specified
N — - jo=—c =4 in the contract documents.
Roadway embankment
| i
Limits of pipe compaction . /
Piping plug — SECTION A-A
L 2H = 2H
A
Construct a piping plug of impermeabile backfill A
material at the pipe inlet where granular > ; e
Compacted H : H material is used for backfill. Width may be \C"f_cﬁ‘"/
mpa e - ; . ; :
Pl =31y adjusted to tie into impervious material. ££ $PanSTELE. Ay Foe.
1 to springline )/t I(I ) sSELECTEON © F
el e PIPING PLUG 4PPLOPRIATE  STAIDARD
~ DETATL
w .
Bedding (See table) — Bedding (See table) — » Y
- 15T max. .
EMBANKMENT INSTALLATION TRENCH INSTALLATION 1'-3" min. — Do nat nstpll fastener 1 — Concrete pipe tie
over pipe joint
holes (typ.)
1% dia. hole for — Tapered holes permitted
Minimum spacing 1" dia. Joint tie - TR when precast
(See table) f »
MINIMUM SPACING
. =
1-0" (min.) DIAA:’ETFR EMBANKMENT || TRENCH = = ! U.S. DEPARTMENT OF TRANSPORTATION
2, 12"-36 15" 2H E O Ring if ired FEDERAL HIGHWAY ADMINISTRATION
), T T = ing if required — = — FEDERAL LANDS HIGHWAY
OVER 96" | 48" | 72 3 ~ 2"-9%" max. _ U.S, CUSTOMARY STANDARD
2-6%" min. CONCRETE PIPE

2" max.
typical

CULVERT INSTALLATION

MULTIPLE ROUND PIPE INSTALLATION SUPPLEMENTAL CONCRETE PIPE TIE

STANDARD

602-7
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T
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STATE PROJECT v
CA FLAP NEV 40(L =
.B CA DONNER R a0
T Dia. _ T NOTE:
| £ | 1. Variations in design and dimensions are permitted to allow for
R manufacturer's standards.
L
2. Fabricate the outlet and section with a groove end and the inlet

end section with a tongue end.

3. Warp embankment slopes to match the slope of the flared end
i section.

, END SECTIONS FOR ROUND PIPE CULVERT
PIPE DIMENSIONS
SIZE INCHES
DISETER | T A B c L w F R1 R2 | R3
12 2, 4 24 48% | 72% 4 | 13 10% 9 4
15 2% 6 27 | | 73 | 30 16 12 11 6
18 | 2% 9 27 73 36 19 15% | 12 7% |
21 | 24 9 36 73 | 42 | 22 1% | 13 5 |
24 3 9% | 43% 73% 48 25 16% 14 8
27 3% 10% 48 | 25% | 73% 54 . 28 - | 1% 9 |
30 | 3% | 12 | 54 19%  73% . 60 31 | 18% | 15 8 |
33 3% | 13w | 59% | 3th | 96 | 66 34 | 28% | 1% 9
% | 4 | 15 ' 6 ° 96 72 | 37  23% 20 | 11 |
42 RA 21 63 ' 96 - 78 43 - 22 11
48 5 24 72| 96 84 49 = 22 | 12

(5
i

ELEVATION ELEVATION

]
3

-
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Diameter

Bl

-
~_1 & Y ) B i
o T q DETATL
| " i U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

ameter

1

. L
| ~

.
et
D

Y }t ! ] “ﬁ‘ U.S. CUSTOMARY STANDARD
~ CONCRETE END SECTION

——

T

3/19/2019

)

-pPipe culvert pay limit \-Control Point FOR ROUND PIPE
SECTION A-A SECTION B-B

STANDARD

602-8
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. STATE PROJECT o
CA FLAP NEV 40(1)
CA DONNER PASS Ti1

Top of end section — '

— Reinforced edge full 48" - Y ! a! A NOTE:
— 7 e | |~ . - !
Blglt . ' IengHfLof end section «—max:) | g3 —4 = 1. Use end sections on 1V:4H to 1V:6H slopes only.
the surfaces (See Section A-A) — | ( cing 9 v 1929 Use toe plate extension where shown on the plans
tightly together | spEt_—— 14 E £ 1 E‘: x pla sion plans.
e w "
Py © B 5 o _f;" 2. Fabricate safety and longitudinal bars from steel pipe
] [ 9 ¢ conforming to ASTM A53 schedule 40 specifications.
o | ; =. 0 p q gl
Optional toe fr [ 1 = = Galvanize bars hot dipped after fabrication.
- : T S C 0 [y T~ |
?;Zﬁeeﬁfgf’;zgs | ® | ——-}—‘1—1 Safety bars (typ.) }:‘ ”}:' ?;f:t)y bars 3. A longitudinal bar is required for cross drainage end
A w A . ' ) sections when the span is greater than 30"
L z Use additional longitudinal bars if spacing exceeds

as end section) Overall width

oy — e e _— —_— - ——
FRONT VIEW ELEVATION ELEVATION 4. Safety and longitudinal bars are not required on
ROUND PIPE CULVERT ' ' '
CROSS DRAINAGE END SECTION PARALLEL DRAINAGE END SECTION  30"2ndsmeller cross drainage end sections
D 5. Safety bars are not required on 18" and smaller
Top of end section —- . F-— — parallel drainage end sections.
- - — — Mastic where required
. D - %" 6. 18" diameter sleeves have a thickness of
<1 %" x 6" %" galvanized threaded rod 1 0.079", all others are 0.109".
i
\-\\. galvanized — over top of end section, Side — fﬂ %
bolt w/nut lugs to be bolted to end section 5 &
Bolt to hold ¥ = N £
tﬁe surface —T _— Al — 3
tightly together — Galvanized il v 15§ METAL END SECTIONS FOR ROUND PIPE CULVERT
stra,
Optional toe P ~ Form 2%" x %" PIPE | METAL DIMENSIONS IN INCHES
; ' e ati SIZE | THICK
plate extension Side lug . corrug tions and attach o (MIN.) OVERALL L
(same thickness —— Y | L with Type 1 strap or INCHES INCH/G;’-\GE A H w WIDTH | Siope=4 Slope=6
as end section) o L1 Type2ihreaded rod 18 |0.064/16| 8 | 6 24 40 32 47
. R METAL R " e ) L S A~ /S, S 2 S
Srersll width e hRU 24" AND LARGER. FOR PIPE ARCHES ~ FOR ALL SIZES OF CONCRETE 24_[0.064/16] 8 | 6 | 30 | 46 | 55 | 83
21" X 15" AND LARGER ROUND OR PIPE ARCHES 30 |o109/12] 12 | 9 | 36 60 79 | 118 |
FRONT VIEW TYPE #1 TYPE #2 TYPE #3 36 |0.109/12 12 | 5 | 42 66 | 102 154
PIPE ARCH CULVERT 42 |0.109/12| 16 | 12 48 80 | 126 189
CONNECTOR DETAILS 48 |0.109/12] 16 | 12 | 54 | 86 | 150 224
‘;I — Edge of sidewall sheet 54 ]0.109/12| 16 12 60 92 = 1&,_ 260
” . o! | rolled snugly against steel rod 60 |0.109/12| 16 12 66 S8 197 295
%" carriage &| {
]
galvanized - \’E]l .": — %" (min.) dia.
head bolts (typ.) ol galvanized steel METAL END SECTIONS FOR PIPE ARCH CULVERT
Az rod or #4 PIPE SIZE (INCHES) METAL DIMENSIONS (INCHES)
galvanized EQUIV. . THICK OVERALL L
reinforcing bar i MIN. - -
Weld longitudinal bar g o | SPAN | RISE | (MINJ | A | H | W |"WDTH | Siope=4 _Slope=6
to safety bar (typ.) SECTION A-A 18 21 | 15 |oo64/16] 8 | 6 | 27 | 43 | 20 | 30
— Parallel — Corrugation sized 24 28 20 0.064/ 16| 8 | 6 33 49 40 . 60
safety bars v 4 to fit pipe 30 35 24 loa0s/12| 12 | 9 40 64 55 83
///".- W\ 36 41 29 1010912 12 | 9 | 47 | 71 | 75 112 |
f / o : N 42 48 32 |0109/12| 16 | 12 | 54 | 8 | 90 136 |
Longitudinal bar — Ny carri Fipe Ty 48 56 | 37 |0.109/12| 16 | 12 | 62 | 94 | 110 165 |
oalvanised 54 63 | 42 |0.109/12| 16 | 12 | 69 | 101 | 130 195
« 4 head bolts (typ.) - = | 60 70 | 12 76 107 146 218
N N SECTION B-B 72 82 | 12 | “e8 120 | 185 278
1" x %" slots

PARALLEL DRAINAGE
END SECTION

CROSS DRAINAGE END SECTION

Longitudinal bars — A
\ P

L

30" on larger end sections.

- A8 (max.)

/"‘-.‘
o
gl \Ov s,

LONGITUDINAL DRAINAGE BAR PARALLEL BARS

SAFETY BAR DETAILS

w— — - i
| 5%" 3" galvanized steel pipe: '\ Py
EJ‘_’{.'_I flatten end, then bend autside ™~ 7 oF ”\\/' METAL END SECTION
: 4" to match end section sjdes. ol W
5% perszE WY Fae  WITH SAFETY BARS

SELECTEON © F
APPLOPRIATE STHDAED
PETALL

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

U.S. CUSTOMARY STANDARD

STANDARD

602-9
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SHEET

Cast iron frame and
cover set flush with

paving

———

Tings

{<H=z4” or 36°

Depth

.s’:"/?llength1 2, 8

& . 3 «* .
- 5 -
-
PR
Z (] .. - K <« .
. o . <
9! »” ;" p 9 ; :

5 » -
i ‘
R E )

Eg3
-...— /ZVar'i,able 12" maz.
el 3" or 6" adjusting

-/j: and 4 as 'requz'red

”»

Cover stamped "Storm Drain

\,r// 7 //ﬂ//%/// 2777 / L

Cover wt.150 1b. min.
l4 22"|

RN
24" min. >|
min.

SECTION OF FRAME & COVER

NOTES:

1. All exposed metal to be coated with
asphalt.

2. Yse—ClassTH-RECP-

COUNTY OF NEVADA
DEPARTMENT OF TRANSPORTATION

DRAINAGE DETAIL

R.C.P MANHOLE FOR
CLOSED CONDUIT SYSTEM

Class A concrete Approved by: STANDARD
o . e )N
Senior Civil Engineer Date
Rev. 5-10-95

From: Nevada County Department of Transportation Standard Drawings

STATE PROJECT NUMBER

CA FLAP NEV 40(1)
CA DONNER PASS T12

& \,.85264 () "n
=

Shid
\ L//z/zow/
h Pl\’\— ,/ -‘
\ & or ot 4
2c s?:wsz:u: aaiLY Fol SELECTToN
AND MO FTCHTION OF

APPROPRIATE sSTANDARD PETHRIL

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

U.S. CUSTOMARY SPECIAL

R.C.P MANHOLE FOR
CLOSED CONDUIT SYSTEM

SPECIAL

604-A
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STATE PROJECT oHEET
5= - - o | e | s
P »0.--
, “j/ ’ v - N 1. Type 7A has a single gutter when inlet is on a grade.
40" 54" gk L N
N 2. Type 7B has a double gutter when inlet is In a sag
» ~~ between two grades.
A 0 T~ - 3. Ditch to be warped to tie smoothly into inlet gutter.
_-1'-2". 3!_011 lv:g: \\ —————— Pl
— Center point when used - e 4. OQutside dimensions of grate to be 3'-4" x 2'-11%".
i = 1 35" in area inlet application _
: :}'_ fo—] b} I A L7 5. Maximum depth (H) is 12'-8".
! A £ Y -7
A ‘ 7 B — : : A - 6. All reinforcing bars are #5 placed a minimum 1% inch
! . _r" T < b clear from face of concrete. In floors, place bars on 6 inch
{ % O | : N 9 centers each way. In walls, place horizontal bars on 6 inch
qu E; 2= e centers and vertical bars on 12 inch centers.
T ™~
= J] e ™ 7. Galvanize grate after fabrication in accordance with
! | b T AASHTO M 111.
N )
= ! = et 8. Altemnate methods of anchoring angle iron will be
r ~. - acceptable if approved by the CO.
— Cover =y ;
- 9 Use CalTrans type 18-9x grate on 604-C. Two grales wilf be
\-_/Q — Type 7B- double gutter Tom . required for each 78 Inlet.
I'd
B | APPROXIMATE QUANTITIES
Pipe size 12" 15" 18" : 24" | 30" 36"
_Minimum Depth (H) 2-0" | 2-3%" | 2-6%" | 3-1" | 3-7%" 4-2°
— Cover Inlet concrets for '
> ; 0.947 | 1.045  1.143 | 1.339 1.535 | 1.731
. See Detail A — — 3" Keyway -— Type 7B- double gutter L - " " s 18 minimum depth, CUYD | bl
= \ y 5 P oo 0 - 3 . £ | diteh line _ Additional inlet concrete 0.362 cuyd for each additional foot of depth (H)
— ~——7 — 3-#5x 5-0" spaced i "’ " Norme. ==~ ' Type 7A: 0.724 cuyd =
' on 1%" centers -0 e & L Gutter concrete Typ 7B: 1.185 ¢ yd
T - - > )‘\ S : L Ty ~_— Slope on apron ype 78: 1. cuy. —
i:l_"—‘ﬁ 7 AT 50# i — e 1 varies with ditch Cover concrete 0.413 cuyd
— I T — ‘ - -y slope, 1:2 (max.) | (not included above)
Normal ditch SRR = L) 2 IR & — = | 2%" = 4 Cover reinforcing steel 63 /b
grade loose rock A % 2 LA A i o5 /i__'__\-i! ; N 3%" ~
g § NI N NN
1%" OD iron pipe — ; ; K 2 = meme
i ) Z 85264 ¢
o // 5 Open areas at end of — 1%" OD double-extra strong steel
. . ¥ ! .= pipe at 6.41 Ibs./ft (ASTM A 53).
Concrete — . T X ——— pipes to be seale"d oy weld/n”g 2" dia. solid steel bar at
' A | L2%"x2%"x % 10.68 Ibs./ft may be substituted.
8., 30 _..L‘?i P UE [ (2at3-0") - ’
ESPONSIRLE op)sY Fol SELECTToN
SECTION A-A A : /Mo DL FT(UTIoN OF SECTION B-B ‘!
APPRoOP I Y
RIATE STAND4LD VETAIL L
%" x 4" stud v o Yw
¢ ¢ shear connector — - ’(-22 x2"x% "
t t t ¢t p at 3'-0" require
. ; 1 %" holes to be drilled - Weld
Ditch | inlet | Ditch and Infet " Ditch and Inlet Ditch Iniet inl2"x2"x %" at
- each end of each pipe —
2 - ! -4 s 5 = DETAIL A DEP. ENT OF TRANSPORTATIO
NN — == sy = Ey —— T U.S. DEPARTM ATION
e — 7 \‘———/\ ~8 = . —Z N = FEDERAL HIGHWAY ADMINISTRATION
~ —_— ' CENTRAL FEDERAL LANDS HIGHWAY DIVISION
i
U.S. CUSTOMARY SPECIAL
ONE STEEP SLOPE BOTH SLOPES STEEP BOTH SIDES FLAT ONE STEEP SLOPE INLET
ONE FLAT SLOPE ONE INTERMEDIATE SLOPE TYPE 7A AND 7B
TYPICAL GUTTER PLACEMENT FOR 12" TO 36" CULVERT
| specia
NO SCALE
| 604-B
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SHEET
STATE PROJECT LN
CA FLAP NEV 40(D)
cA DONNER PASS T14

" FoR

T-11%

weight

S

# Croak bors may

et 7] let welded, reaintores

bloec or electrotoroec +o

pbecr ing bos.

Meight of Type 24 g-atw = 141 LBS.

of Type 18 p-obe = 10T LAY,
iType 2?2 g-ate chown). .

CUTEIDE BEASING BAR
AND EVERY THIRD INTERNAL
JEARING BAR

1 TY5E 74 GRATE
7 FoR
TreE

18 GHATE

of Type
=l

welghr of 8
Cole <136 5s.

cn\Type 18 g-ote
emi cerdor sear ng

welght 24
qr Se

o

Typ - 0l e e
¥ a{Emsu.mi*mr—‘j
L3 =3 x
i—.\ LG ' e e 1
W 1" HOLE 8 =8#E Ty

e

DFETION,

T¢ RECEIvE/LuG

DETAIL "a"

s CAST 1" x 2/4" SLCT
/ IN PIPE TO RAECEIVE
sALICE [ ¥ e x 14" LuG

L “ml
T Y™ /7 baAs FOR 36R §
= 34 Ng" BARS FOR 36RX
SEE JETaLL * £ DETaLL “p* -—-—l
e g r el DEIEI IIEII
SN AT M TT T T, IR
36" nowinal @ e
3 -2% noulitnl ¢
1Y
q
TYPE 363 AND 36RX S2ATE JETAMS
=

J/ -

RECIVTESED cIvIL Ewil P

Moy 31, 2076

FLia aFPROVAL DATE

D ITRIT @ i St OF
o ARCwF] Lok | MOY
P AT (WL

W O T A A

IT] TR
A T S
3T O srewer

2% uin

G

1
V" F

A

.,
1\ T804

From: 2018 edition of the California Department of Transportation Standard Plans

*Caltrans G2 with 3 x 3 grate used as substitute

Y fifae19 /"

S

.. OF Q'D;.\(‘

RE SPONSIZLE o)LV Fol SELECTToN
AMD Mo DL FTIUTION OF
APPROPATIATE STANDARD PE TAIL

[
=)
=
. {_‘_ ’
- =
Ni ]- / - Elu %" Fom poin : N A-0 V]
TIPE 24 | TIPE 2% T i
, TirT e " erost oo ) ALTERNAFIVE CAST DUNTILE (I
crr E32 £ P Crows boss moy by /1) et = = = b ]
TYPE 18-10 AND 24-13 XRATE riee 18-8C 0 SE-i7 . Saistonce eeldec or electrorope IRON CRATE R CAST CABRON (=
I 1 % = TP -&C - =10C CRAT NCHOSS | o 3 3
7 rep—— \ T 0SS BAR DETAILAfvPE STEEL GRATE TYPE 36R_AND \G6RX E
" HCERE ' . " = - - -
~ i SN 1= %" FoR TYeE 74 CRATE 8asi FOR Misc RON AND EEL FNL =
N ,-_ﬂ‘. R "-5R' FOA TYPE 18 GRATE PAY WEIGHTS FOR DRAINASE INLETS o
e :;«G::: F 1" FOR TYPE 24 CAATE AN R e INLET TreE | sasTE TvpE| o6 | "8
¥ ] =ty ko %" FOR TTPE 16 S2ATE =5 Fod TYFE B Za—10C 7 3 v
a I\ 1veE 24 cRate CRATE
1=V FOR &30 24-10S H [ [
[\T‘PE "% GRATE SEASNE (SEE NOTE 21 | za—7123 z i »
ARRS — of CLS A P4-13 7 374 =
i : AS G N e Z4-10C 1 202
[ \ % . " I’ " ZASS0ON STEEL SHEATE TYPE 38HX 30,66L,31,62, [—5a=1ge : =75
5 Y - P i 3
L N I * MODIFIED TYSE 36R AN S 7 o
: B~ i 24-13 1 T8
% \ e s o | oTEs: 36RX_GRATE FOR OCI IALE ——— o] o
k3 = —— . e .
£ Zroso e 1.9her niterrctive gredos are gliovee = Fingl pdy bosed on Gltenotive a9, Gk ;‘ .” ! L} @
\ B - = witt tom lesesr we ght, 8=10 1 149
£ / 1 L = =] 2. Use “rome cnown o~ Stendore Plan 274A, DT4B o LIT4 oz apo-opriote. CT1.6T2 ::i ; :_':
B E / J ToP FLIsH \E B = 3. mhen Type 24-105, 24-12% o 24-13 grabes are usez v'4h 500 Iniets, ' =10 Son
iy i / DJUTSISE BEARING BAR ] a Ya® s 34" 5 '-44" sfoel 5o~ sho|| be welced ccrons the ce-ter S4-T0C - i
® / AND EVER™ THIRI \ of mlaT Trame to naparTie 1me nd vicual groies, TS H =
H INTERwAL FEARING ﬂ‘Ri % 4. Sed Stanoz-d Plan UT/4 for conmecting chain to welded grote GT4,6T4 4: ¥ 78
E 4 R a~d frame. When cair lo -eq-lrec, co rot ase cczt duct le Iro= grote. 24712 2 Li
\ ;OUTSIDE HEARING $5R L = 2d-13 2 316
{ AND E'VERY CTHER INTERVAL e bl ol JeRX —.ml 1 192
: MSEARME 348 Ve x R A i 8 GRATE BAR SPACING TABLE e 2 2 . T e
25" W e: E < abl SER_(Wod) 1 22¢
o END BARS ~x NOTESE \E T,...E\ '; CLEAR BAR T | o707, Ge7 L | 36R | e |
+ 8 BaR ; . ; . ; . X 3 7 2
k) N mr ;gn fb:'rn.. 1o e 33" x %" bars o %m SEACING /5‘1‘::‘“/{: SPACIAG :I;R:TS: ;Af):. 7:
e 5 E 11 e A - - -
| - 12 Bc-e tcr Type 24 grate - 9 >are “or SERx 15 n 1 ] A A0
“ { TYPE 18 G-atox. Tyze 24 grote smawn, = ,_"EE;-_‘ A e
X b e e s e = v N e et —
. - - ¥
" &——<Tvr  Weigrt of Tyom (€ grote = ‘45 LGS, 368K Mac STEEL | 11 ™ [ 1, --.%* Uy STATE OF CALIFDANIA
n}qm of Type 24 - = 182 ES £ R8P oss bors oy be <illef veldew oo 1casT, | T2 Pl EU I 7 i Ty OEF2RTHENT 2F THansPORTaTION
mpig ot Type 18 3¢ = 4y L3s, '-‘EF_TI-..:“l E“'E A:R - p -- g W -H‘ 7 e =2 - o
SRLHVER o shoroe welces orelectratoreed o pp—— GRATE DETAILS No. 2
Th=BL AMBD Fe-"0% UEsNE Tr-E "m—oy ARl 4-'7% GRATE -~ ’ N NG ZCALE
7 Iwa|dac STealt FaTlo.li-e Type \ (meldee 3teel! AR e :‘_‘-\ N\ D77B
Note: Grate type 18-9X shall be used Type 7B inlets. [T "-\ o \ =
(— L BhJhE T
= -

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

U.S. CUSTOMARY SPECIAL

GRATE DETAILS No. 2

SPECIAL

604-C
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SHEET

STATE PROJECT NUMBER
CA FLAP NEV 40(1
cA DONNER PASS T15
— %" x 8" anchor bolt 3'-0"
(4 required with nuts and washers) o 2" P o NOTE:
= ol I 1. All reinforcing bars are #5 placed a minimum 1%" clear
| A from face of concrete. In floors, place bars on 6 inch
I » . centers each way. In walls, place horizontal bars in 6 inch
| I il centers and vertical bars on 12 inch centers.
T | g e o a—— ' cu 2. Curb shape shown for illustration only. Actual curb shape
° ol | and dimensions are shown in the plans.
T T .
| | 3. See Standard 604-6 for Frame and Grate Details.
f | ‘ 4. If guardrail post location results in guardrail penetrating the
) culvert, eliminate the post and place additional nested
. . B ! | B W-beam rail sections per Standard 617-37.
9 : hy | 4 | ;'.‘ J 5. Inlet to be constructed with a flat slope across the grate when
\ MmN N used in area inlet application, and inlet should be oriented such
4" 2"__J i . ! thal the narrow side is aligned with the flow path
\ _____ = ] l 3
/ ; — Grate
! Y I/ *
7 o = -- D Diameter
" T — e — — + pipe culvert
—_— | — ; — :
. / LD- A
Control point when used in ~ / LTy
area inlet application 24
DETAIL A PLAN
— Grate frame

Guardrail where required —

-
0] @]
| _| Curb —___ j !
]
1

SECTION A-A

NI
LE sransIgcE Y Fog
sELECTEON ©F
APPLOPRIATE STFRIDARD
DETHATL

SeNCv A

Elbow where required —

SECTION B-B

*Caltrans G1 with 24-12X grate used as substitute

o

— End section
where scheduled

ISOMETRIC VIEW

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

U.S. CUSTOMARY STANDARD

INLET
TYPE 5A

| staNDARD

| 604-5
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STATE PROJECT o
40
o | rmEED | ne
2:_3‘411
— —_— —_— — =
[N yu
23" 1-10" 2%:' — 1% = NOTE:
See Detail A ] l T ‘2" 7 @2%" = 2-5%" 2 . d
- e | _— See Detail B . . 2 = &£ " 1. Hot dip galvanize all metal parts for frame and grate
k ;f’,_._,,_.' - —, ~— See Detail C ' after fabrication,
T v/ 7 —= S ||
2 | Holl) ) { === 2. Fabricate frame and grate from structural steel.
. _ Jo Oll—= 7
L % " " il =3 7 L3 | ;*c': . s
n . 1% " \ f ] | () 3. Fumish four %" x 8" anchor bolts with nuts
[ {—“ —t | {—— — :1 b — — to attach frame to inlet.
i 1l H=H F,—— i
‘ || 4. Cut holes in 3%" x %" bar as required to place
= = ‘ e £ e o i i | ﬁ — % inch diameler rods.
—{ %3 dia. X 2.%" rod | b T~ 5. Spot weld % inch diameter rods for frame and grate
} i@ =1 ( 4 requ1red) o — | = | :l = L b P %"X 1'-91/2"I'0d to 3}/2")( Vz" bars.
! 3 X — == . (7 required)
: FRY | | a Resistance weld
—— “ 2 T !l fc
! 3 ='L — H"-: T 3| L — :}: A | o sfecro foree
| _ NOY | N .}“_"
| / & || - | & A N N T
\17‘—/ © = © — T 3% x % x 1-8%" bar
113" r’ (10 required)
— — - I I I i f— I ) S S i
— — I ’: o o i s e
DETAIL B — — See Detail D
1—|H - | z____—__._.____.-___\’
2 — l;? | I} %” dia. -
wn [ J 11
O Ol — L ] 1 1
Y S — S Top of grate —
T— 3% x %" x 1-9%" bar o
2'-0%" (2 required) B~
. GRATE
ey SECTION A-A
4
!
3%" x %" bar — \R
GRATE FRAME A
3%" x 1" x 2-10%" bar
(4 required) —. — L4"x3"x %" x 2-3%" ==
s (2 required) |
\ 3%" x " x 2"-10%" bar — A“ I /
/ — £ L \L/ | /
= ~ E: |~
S i -
/ L
//,/ A
[i’/ P » DETAIL D
s
/,/’/
| 4/,/
] o t""‘ 2y P | P
-~ //}/ = ,,../ I ~ i
' e — Z L U.S. DEPARTMENT OF TRANSPORTATION
_L A 1~ | _~ |~ FEDERAL HIGHWAY ADMINISTRATION
e _ | P ’ FEDERAL LANDS HIGHWAY
/// U.S. CUSTOMARY STANDARD
DET, J// Ryl FRAME AND GRATE
AIL A DETAIL C 2l TYPE 5A
(OBLIQUE) (OBLIQUE) RESPONSTRLE anir¥ Fol SELECTToN
AND MODLFTLATION OF —
APPROPETIATE sTANDALD PETAIL 604-6
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© SHEET
20%6 CalTormic Uepo—imert of Iro-spordofan STATE PROJECT NUMBER
All Alghta Renarvec TR cA CA FLAP NEV 40(1) T17
o e oy e DoNheR paSs
Ml S
L= ETIN-S
vomuary 5, 3018
FLANS aoetival DaTE
o s o Mﬁ'ﬂ-nl L L]
R e
ETWY ey A A NTE,
TO ACCOMPANY PLANS DATED
ES Es -5~ Face of rail.
3 L L]
e (II 7 ._a“ /Hgl" g
L ¥g” CJT SLOFE =
L SEE NOTE ¢ LEY LmE“ FL ph==1 D FL-\ F Tt ¥ 5
i‘—ﬁg. FL~g? A vEL DISE- 1 | §—SEE NOTE - A= |
B - ——— o A T ——— —f =
LE “L_<EE woTE T L<ee nore o —1 T
. 2. f =) tag" SEE NCTE ©
E s o NITE 1 L vor LEVEL LIag/ jot7=d" ] vor LESEL Live—" [ vor :
-—
YFE 4 TYPE C FE 3 TYPE E TYPE F w
notas 3 ana & za Nofe & g
DIKES
w
=]
>
=
. =
Es — ES ES 5oagh ;
e o DA | = | ]
e .‘.‘_uv'i___:-" -’
,4-"-(__ - T .
- = N S —Q X "\ °
«f j& {__ __J__ e — Ly _-J__—— T 2% - I;
_..«—-/.’ d
SEE NOTE 4
E s LEVEL LINE / z
CASE C-1 CASE -2 CASE F CASE R o
C-t Slope Cut Slooe See Note 7 3
1
TYPE 2 AND E SACKFILL DETAILS
>
[ -]
DIKE ~
NOTES:
JASLL=> 13 ' l . QUANTITIES L
I.EIT::EH:;lﬁs-::.Ig:F l;!;n_l:.r;rg?n 'll‘ﬂri ﬂ‘)ﬁ: of Hua _f:l:z'.&:l n.n i-"nls-'w:u cor nder . ‘E:UE::E::RE_;OT OF el
- ) ~ e A a0 3% RE s, ONSIZLE SAILY Foff SELECTIQN
2. CoBe R applies +0 re+ra®l+ only projects smere ~eet-ictive corcit'ons do ~ot
provide enaLgh width o~ Cose F bacx?ll. c 0.9036 A+D0 o DIF‘.I:CA—TM o=
R —— ; ey T D 0.0293 APPrs
Ay .,:-: i el T e e e : 0.;:0 PﬂM‘TE -‘TMDAQQ~“¢§%M\I‘
G.5066 ’
4. Fill ans compect with excevatee morericl +¢ +og of dixe. Tl e =TS OERPARTHENT TF TRANSPDTTATION
5. Use Type = F Clke, o gucra~e | ‘nefollgtions. cross slope. HOT MIX ‘SPHALT DIKES
e remarete NC SCALE
FSA AETR CATEC JANJARY {5, 2016 SUSERSEMES 5P ARTE NATEI LY 14, 70°3 AND
STANZGRD SLaw 2870 DATED WaY 3, 20°1 = FAGE 120 OF THE STANGARS PLans Bock TeTES zoi:s.
| REVISED STANDARD PLAN RSP A87B
From: 2018 edition of the California Department of Transportation Standard Plans. NOTE: U.S. DEPARTMENT 3FABRAIT~451;$:I¢ITCI>I%N
. FEDERAL HIGHWAY ADM
1. Installi - CENTRAL FEDERAL LANDS HIGHWAY DIVISION
- Install Curb, Asphalt, 4-Inch Depth per details shown in 609-A (Revised Standard Plan A87B).
See C Sheets for location and limits of Type E and Type F curb. us. CUSTOQA;;_SAP;?ASL
CURB
Sheet 1 of 2
NO SCALE oA
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SHEET

Roadside ditch flowline —
Grade to drain to or from
curb end

®Riprap apron, 1.5' thick —

Norrnal edge of pavement —
Asphalt pavement — N
[y

P 4’
3.0'typ., Use 2.0' —
if necessary i
. Taper
~.2 See detail
Face of curb — — R 10.0"
5
CURB END @
(PLAN)
Varies — — 1 én R
" — 1:6 2
Ci /2 —
urb revea : S {

TYPE E CURB TAPER
(ELEVATION)

NOTE:

Install Curb End detall at the beginning and end of all Type E curbs. Install Type F Curb Terminus at the end of all Type F curbs.

Adjust as necessary to fit field conditions.

Riprap apron will be measured under Placed Riprap, Method B, Class 2.

STATE PROJECT NUMBER
CA FLAP NEV 40(1
CA DONNER pAGE Ti8
Direction of low ——
— Flowline of curb )
f Terminal section
B SR Asesl
= == T T (i
1= —3 T:"".nc I
I |
6'
l
|
| L)
Ay A
| 6' ' Riprap apron,
-5 R @

TYPE F CURB TERMINUS @
(PLAN)

Existing ground — -

'_‘/ 1' Depth of rundown
b %

Riprap, Method B, Class 2 —
-- Geotextile

SECTION A-A

)

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

U.S. CUSTOMARY SPECIAL
CURB DETAILS

Sheet 2 of 2

SPECIAL
NO SCALE — C00-A
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s
ST
=5
;o “or as |
12 min.—35 maz| specified -
Width B Fidth 4 |2 &
R=10" maz. e 55
6’ min. £8
E&
shoulder 80° to 90° S §
/ { N
[ (5\ I 20'min or to R-W mu:xim“m
Flush joint at edge - 1076 m
- ezisting pavement S - UL
S =—— 20' min, —
—— es e d,ge un R 6" Concrete
2_%::_ sh eT 'ua,nes 6" Aggregate Base
—_— VALLEY DRAIN PROF=ILE' ]
O 9" min. cover
to finish,
= 20" i COUNTY OF NEVADA
. ) DEPARTMENT OF TRANSPORTATION
I S edge unpaved ENCROACHMENT DETAIL
- shoul

3

Varies
=

PRIVATE DRIVEWAY

PRIVATE DRIVEWAY PROFIL

)

9 min.cover

to finis grade Approved by: STANDARD

DRAWINGS

=433 p_g
Senior Civil Engineer Date

3/19/2019

i ."-’T.'_T._ﬁ":‘-\ From: County of Nevada Department of Transportation Standard Drawings Rev. 8-28-95
OB, .‘\_‘
85264
Cﬂ—@, NOTE:
/ 4 / 20 / 1. Install Gutter, Concrete according to Valley Drain Profile detail.
CI\’ \- - -‘
N4 .
\‘. 2 _/
RE SPONSIRLE ox)1¥ Fol SELECTToN
AND MO FTHTIoN oF
NO SCALE

APPROPAIATE TANDALD PETAIL

STATE PROJECT R
CA FLAP NEV 40(1)
CA DONNER PASS T19

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

U.S. CUSTOMARY SPECIAL

GUTTER DETAILS

SPECIAL

609-B
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Y

2.35" c-c_

. 235"cc 0.4; :
| — ™ ¥
A Y e ~——
I p.9” | d
SECTION |

TRUNCATED DOME

2.35" ¢c-c ~— Truncated dome

QOOGQ.&EQ@O..’OOOOOQ I

® £ CP S EEDHGS S QOO PO O

Y e Pe OGO EOS®EERDEEDOREO
e cC O 0POODPECEOOCTOOSO®ETOD®ODN =
i -~ 0 ® ¢ ® 3 P PO OTECO®OEO6OOQPDC _Dn
e ee e Oee e OO0 60606 ~N

e e od D6 00600060 0C6T e s e

e e 9 E 00O 0O OO 0O 6 06CE OO

202060900 0eee00C Q200
_ =y

- 0"

PLAN

DETECTABLE WARNING FIELD
WITH TRUNCATED DOMES

Concrete curb —

Pavement surface

PARALLEL CURB RAMP

BN

STATE PROJECT (el
CA FLAP NEV 40(1)
NOTE: CA DONNER PASS 720

1. The maximum cross slopes of ramps must not exceed
2% in any direction.

2. Use a coarse broom finish running perpendicular to
the slope to create a slip resistant surface on
concrete ramp surfaces, exclusive of the
detectable warning fields.

3. Construct ramp transitions between walks, gutters,
or streets that are flush and free of abrupt
vertical changes not to exceed 2.5 inches.

4. Locate drainage inlets and manholes outside of
ramp walking surfaces or landings.

5. 4" of un-reinforced concrete placed

over 4" of aggregate base.

e,
[
7

e,

Walking surface with —-
truncated domes

i OR¥ID S TN

/

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

(=[S ceseed )%

U.S. CUSTOMARY STANDARD

WHEELCHAIR RAMP

O PPy
. OF c "

LE soonsigie WY Fog

sELECTEON © F
APPLOPRIATE STEWDARD
DETATL

CURB TAPER

STANDARD

615-2
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Excavate area
between drilled holes —,

— =

10"

Excavate area
between drilled holes —

ASHD

NOTE:

1. Use this standard when posts cannot be embedded to the
minimum depth shown on Standards 61 7-10, 617-11, 617-31, or

617-32.

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

Wood Post

)

5. Treat field cut galvanized steel post surfaces that expose
the base metal with two coats of zinc-oxide paint.

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

4. Place crushed coarse aggregate according to the post
requirements in Section 617.

SHEET
STATE PROJECT L Mg
TA FLAP NEV 40(1)
CA DONNER PASS T21

L ES S,

J o S I_/-__:."‘.-Jlt 4\\
'_,... DA\”L' ,;:‘:\‘ ".“‘I\
L 170\

’f_.-\'r;'.

ce5264 ©\'%

‘ /1 /A0l
Nl iy
N OF ppF
LPE sParnsIgLE oy Fog
sELECTEON © F
APPLOPRIATE STHwDARD
DETA L

21"
21" L__JB"
Steel Post Steel Post
PLAN VIEW PLAN VIEW
. T
w0
N 3|8
MES =
8|5 8I5
=le <8
S = = |
Finished grade —. \ " : Finished grade —. : ~
s e |9
[« Y3
) ) A5 — Crushed coarse aggregate Rz
Overlying material —._ ™ |/ backfill or overlying material Overlying material —, LS — Crushed coarse aggregate
s a3 / < J.f backfill or overlying material
SO s N,y i | 2 7 - ;
S —, . / v _
s //// Xg ! 4 4 4 / / ] ‘ /// ///‘«// // / e N ool f '
_ A A A /o < P A A . Moo S |
i VARV = ;s 7/ .‘.. ;7 7 ¢ // o\/ , / /4 1 1 .::|
b= le 20 A A A A A / A N 2
= .- I 3 A A A A A A < &
< 4 — a .\,.///////,\ A Q
L - & s ;s i A A A e e
: : R | S S 2
‘. i o B i 3: o 3
g i 'E ] i ‘;f l 'E
. . . }.'. w l ‘;;‘;’ “ =
Rock material — B ] 3
ll' I I Rock material — "~ =3 1__ 3
|' 21" or 23" — Crushed coarse §or 12,
> ! ' — Crushed coarse
aggregate backfill aggregate backfill
ELEVATION ELEVATION
Case 1: Overlying material POST EMBEDMENT DIMENSIONS Case 2: Overlying material
H ”"
depth (A) is 18" or less. HOLE | EMBEDMENT | OVERLYING | DRILLING depth (A) is greater than 18".
TYPE DEPTH MATERIAL (A) | DEPTH (B)
Case 1| 24"to42" 0 to 18" 24"
Case 2 30" to 42 > 18" to 30~ 12"
42" > 30" 42" - A

NO SCALE

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

U.S. CUSTOMARY STANDARD
G4 AND MGS
W-BEAM GUARDRAIL
INSTALLATION IN ROCK

| STANDARD

617-13
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STATE PROJECT NUMBER
o | Ormereren |
L4 .
. NOTE:
- 1. Pay limits for terminal section type LST include the
‘e ;gar’r';;';";z :jé’; rm in-line anchorage assembly and posts 1-5.
i S in 25" or more 2. Use offset from face of rail to slope break as shown
T unless otherwise shown on plan.
- : " 1 — Rounded W beam a5 dard guardrail posts
Pay limits, quardrail, 25' Pay limit = F oun C 3. Posts 1, 2 an are standard guararail p .
e S 1R s UL Y | e ect - g
system G4 | Terminal section type LST % rail end section See Standard 617-10 for details
Standard post section Transition to_ 1V:4H siope or fatter ~ End post — — + 4. See Standard 617-15 for other details.
T P
steeper slope I Stope bresk 4 . 5. Do not use LST terminal where speeds are in excess
== § -1 1 e adeay'| isndtastiah it Sk — Slope of 45 MPH.
| . ___Length of Need | One 12'-6" beam rail section = B
| shop-formed to a 16' radius — S
B Sl
g 5 — e == 5 = o eyt bS]
: | :
| I N T 1 ) S |
! Normal iine of guardrail A
=3y — Two 16d common [
/ = galvanized nails bent over |
/ ! plate to prevent rotation —~ . :
In-line Anchorage Assembly - R S
Direction of traffic Post sleeve — A | S I
- _ — Bearing plate .
Cable assembly — | - - Bearing plate
— 1" H.S. hex nut | |
PLAN ] and steel washer : A { —
----- & il | v =7 _ _|| T 3%"nom.
" di == — Ground line — ; T 41 max.
2%" dia. hole Q, y . ‘E ‘ B, 4 max.
1 HI ’ 1Y ;2
| i SN X \L——" Steel tube anchor
Steel tube anchor —1 {  — %" x 10" hex bolt and foon T i
i nut with 2 washers each — 1 il
63" ~ — %" x 18" guardrail bolt and recess S PR SR I B TR A—
- | 12 16 =1 | nut with a rectangular plate washer ’ )
.3 - " ' under the bolt head and a steel
B S = / 3" (min.) —~ FRONT RIGHT SIDE
S
~S Galvanized - ;, washer under the nut at Posts #3 & 4 /__]
— hl —r3 3
= L B N DETAIL A
3 Lo g = =
) R o ot & _ Terminal post %R POST #3 ASSEMBLY
~ ' [}
.H
;ﬂ . — Anchor plate y — Bearing plate 30°
i Terminal post ", . — See Detail A < o o
[ 4
1 i : <
! i 2% 8% 7h
Ground line - | — 1"H.S. hex nut o 24" {approx. ) ;
—— 2 - %" x 8" hex bolt L and ist:eel washer
. E pes 8 —
Soil plate —__| and nut with 2 washers each —— o PLAN
~ —
Soil plate * = —— —_— = s
v P ¥ — Steel tube anchor N i O~ o
- 2y __-_4_.
Welded connection 7 - Welded connection = L. L s [l P R
option for soil L) *. h : T N e 4 ~ " o | 3
plate and steel P option for soil " 'y YN L //7— é, )t(slj'l’s 2 U.S. DEPARTMENT OF TRANSPORTATION
tube connection L7 | plate and steel Y v - o FEDERAL HIGHWAY ADMINISTRATION
tube connection o - ) ' oA R FEDERAL LANDS HIGHWAY
T T~ [ ; U.S. CUSTOMARY STANDARD
ELEVATION G4-W BEAM GUARDRAIL
IN-LINE ANCHORAGE ASSEMBLY £1 EVATION LOW SPEED TERMINAL
TYPE LST, WOOD POSTS
ROUNDED END SECTION !
STANDARD AFFROVED FOR USE 6/2C0E STANDARD
NO SCALE 617_14
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STATE PROJECT oWEeR
CA FLAP NEV 40(1)
cA DONNER PAGS T23
v Neutral axi: '
Anchor plate — 2" T axts i
\ %" @ hole — e ! .
' "y qu " - NOTE:
| ! — %" x 3"x 2%" end N S— -
bu plate with 1%" @ hole — a8 N 1. Dimensional tolerances not shown or implied are intended to be
s ®- - S----S --- S-- - ~ f those consistent with the proper functioning of the part,
= ] 1 i including its appearance, and accepted manufacturing practices.
| s T et —
‘QQ\?GC\E Ej\i "1 | l| TR R F"I I e — %" x 1%" hex head bolt
A W ..o Fo o i o ol ’__-___ L an and nut with steel washer
A | Ml ) on front face of neutral
@-- - - - - - - - - @ --- @- - —— Stud axis of rail, 8 required
Standard swaged fitting —
1" H.S. hex nut / 8"

and steel washer —

.

e W Beam rail element

ANCHOR PLATE DETAILS FOR LST ANCHORAGE ASSEMBLY = 1
[
e {n i
515" 7%" %" Thick plate — N f
e = POST SLEEVE A
2% 3% o A
i ko P SN e 1%" @ hole _ 1
3 -— . ’ .‘ I
1% - e i s—if - 24" F BEARING PLATE
- | ~N | " - Y
i F’—I— === 9 2 9 L
¥ %" x 23" . T - 8" 6"
Q e 1l T = slotted hole -— 2| . — 2%" & hole ' T Ty o | !
\ 2| ( 2 on end post only T S lt = q
I A =17 : ) P LY
— %" x 1" Siotted hole ST = == 9 : il 1
%" @ hole — 5 . . | |
RECTANGULAR PLATE WASHER & I S - e |
v (Use to attach the section to (R ' %' Phole — I |
ARt N the post of anchorage assembly) — ' 3 1 i 5
\ 545 — %" Thick plate — %" @ holes — N T l['_' )
TERMINAL POST L
L
r ¥ | I
SOIL PLATE |
(2 REQUIRED) TS 8" x 6" x %" '1 |
ASTM A500 grade B — *| |
5%" 2" 1" @ x 7%;" Stud L I
(min.)| threaded entire length 16" :
I s -
APPLOPRIATE STAIDARD % LNy =L e P RN, S oy FRONT SIDE
; d | - 2
srazeree B [} ot y - S S ,S,JG.R_V//;:-F a STEEL TUBE ANCHOR
I iiiiniiniini e iniei i e}
— %" a (%" X 3/4") ga/vanized cable to be | L [N M ”:__j;_ g fo_ r§! U.S. DEPARTMENT OF TRANSPORT%Té?qN
swage connected (AASHTO M-30, type II) X N i %" FEDE?EIB:;&::‘ “erIDgDmIglfvrx
1" ® "€ ;-] = ~ %R U.5. CUSTOMARY STANDARD
CABLE ASSEMBLY > s G4 W-BEAM GUARDRAIL
(Standard swaged fitting and stud) 16" x 12%" x %" bent plate - — %" @ holes (typ.) . MELT, LST & CRT ANCHORAGE
FRONT D ASSEMBLY DETAILS
GUARDRAIL ANCHOR PLATE NoscaE e T o
617-15
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Pay limits

Guardrail system
G4 or MGS

Standard
e

post section

— Hinge point line

Length of Need (G4) 12-6"

See Note 3 ) =

__ Length of Need (MGS) 14-1%"

See Note 3

TEST LEVEL

()

w
(ft)

2 (< 45 mph)

25.0

1.67-2.67

3 (> 45 mph)

37.5

2.5-4.0

— Edge of

Guardrail terminal grading

See Note 6

shoulder widening

Terminal posts and
impact head not shown.
Varies by manufacturer.

Pay limits ;

Guardrail system G4 |

Standard

post section

— Tangent line projected from the face of the
last two post blocks in the standard post section

PLAN

STRAIGHT FLARED OPTION
G4 AND MGS W-BEAM GUARDRAIL

10

L w
TEST LEVEL

(f) ()

L 3 (> 45 mph) 37.5 3.00r4.0
— Guardrail terminal grading
Length of Need (G4) ) 12'-6" 20’ y See Note 6
See Not o T
ee Note 3 ,,__————-"1——'_\’__—“"\’L 10 B
Hinge point line e — — - : i
- 71
- — Edge of

Terminal posts and
impact head not shown.
Varies by manufacturer.

— Tangent line projected from the face of the
last two post blocks in the standard post section

PLAN

shoulder widening

PARABOLIC FLARED OPTION

G4 W-BEAM GUARDRAIL

1.

p—

. Construct the terminal grading as shown in the staking notes

. For design purposes, the length of need is assumed to begin

. Pave widened shoulder on both ends of guardrail runs when

. Construct a 1V:4H or flatter slope outside of the guardrail

—_—

SHEET
STATE PROJECT NUMBER

=Y TA FLAP NEV 40(1)
DONNER PASS T24

NOTE:

Install a flared W-beam guardrail terminal according to the
manufacturer's recommendations. See manufacturer's
drawings for other details.

or model. If no staking notes or model is provided, construct
grading as shown on this sheet and as recommended by the
manufacturer.

as shown on the drawing. Verify the length of need with
the manufacturer of a specific product, Adjust grading as
necessary to install the flared terminal according to the
manufacturer's recommendations.

indicated on the plans.

. Install a reflectorized object marker on the impact head.

terminal grading extents where practical.

APPLOPRIATE STRIDALD
DETATL

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

U.S. CUSTOMARY STANDARD
G4 AND MGS
W-BEAM GUARDRAIL
TYPE FLARED TERMINAL
AND GRADING

STANDARD APPROVED FOR USE /2005

REVISED:
DRAFT;

STANDARD

617-19

NO SCALE

03/2018




STATE PROJECT ipd
TA FLAP NEV 40(1)
o DONNER PASS 5

NOTE:

1. Install tangent terminal according to the manufacturer's

Pay limits e Pay limits terminal section type tangent or type MGS tangent ) ; ; i
e - i recommen_datfons. See manufcturer's drawings for
other details.

Guardrail system
__ Standard : L 2. Construct the terminal grading layout as shown in the
T ) — . i . staking notes or model. If no staking notes or mode/ are
— Guardrail terminal grading provided, use the preferred grading layout as much as
See Note 6 practical within site constraints. If necessary because
6 of site limitations, use the alternative grading layout.

post section [ |
|

~— Hinge point line . — T — = Edge of widened 3. fror design purposes, the length of need is assumed to
— embankment begin at post 3. Verify the length of need with the
- —_ manufacturer for & specific product. Adjust grading as
= necessary to install the tangent terminal according to the
manufacturer’s recommendations.

L—_—T.._..__

2" min. — Back of post

%
|
l
1
1
|
1
!
l
l
|
\
&'
(min.)

1V:10H
or flatter

R R . SR e e S ]
L !

—— —— = - - 4. Install terminal at a 1:25 taper or flatter, to position the

/ » end farther away from the edge of the shoulder, or use a

Ll

Front of rail face —

Terrninal posts and
impact head not shown.

— Tangent line projected from the
face of the last two post blocks in
the standard post section.

_ Install a reflectorized object marker on the impact

taper according to manufacturer's recommendations.

head.

LIFLHD Saftety\General - Safety Team\Standards'\MGS Standards\DGN\Std617-20.dgn [USC]
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Varies by manufacturer. —
Length of Need 126" o See Note 4. 6. Construct a 1V:4H slope outside of the guardrail
terminal grading extents where practical.

" See Note 3

-l

L
TEST LEVEL
(ft)

PLAN
| 2 (< f15mph) _ 25

PREFERRED GRADING (> 45mphy | 37Sors0(rGy)
50 (for MGS) 4]

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

Guardrail system

—

Guardrail terminal grading

L _ 10’ See Note 6

Standard |
B (min.)

post section

— Edge of widened
embankment

— Hinge point line 3
6

N
3
3
[
|
]
|
1V:10H
or flatter

Front of rail face —
— Tangent line projected from the

Terminal posts and
impact he%d not shown. face of the last two post blocks in
the standard post section.

Varies by manufacturer. —
_______ See Note 4. U.S. DEPARTMENT OF TRANSPORTATION
See Note 3 FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
G4 AND MGS
PLAN W-BEAM GUARDRAIL
TYPE TANGENT TERMINAL

ALTERNATIVE GRADING AND GRADING

STANDARD APPROVED FOF USE_6/2005 T  sTANDARD

NO SCALE REVISED: ] 617-20

DRAFT: 03/2018
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B 12"

4" 2--E
——

2" 4" Concrete barrier —

3%" 2%::

T

12"
%' 3%

4

— 1%" dia.
holes (typ.)

T_
(]) R

TNy

— %" thick steel plate

BEARING PLATE

— #7 x 13%" H.S5. hex bolts with
bearing plate or an approved
Concrete insert anchor assembly.

- .

— Steel spacer tube

See Standard 617-29

STATE PROJECT il
— 6" x8"x 14" long A CA FLAP NEV 40(1) 126
routed wood blockout DONNER PASS

Tube flush — |
Concrete barriep/-Barmer [ mxan — Two nested W beam
x 4" block, i
| | See Standard 617-29 rail elements NOTE:
| ! b
{ i - e § 1. Posts 1 through 5 require an additional hole to attach
/ ggsfg ,ikg)izsk : 5 lower wood blocks and/or rubrail.
, — Single bent plate rail A 2. Offset drilf wood blocks for rubrail to sit sguarely on
. element for rubrail N the post flange on posts 1 through 4, Secure blocks
P, post 1 thru post 4 N to posts 2 and 4. Secure rubrail and blocks to post
- N p
& E | N flange on posts 1, 3, and 5 using #5 carriage bolts.
— 1:100r
- 3. Do not bolt W beam to posts and blocks at posts 2
___________1_2_ flatter __/l', and 4.
] = 1
4. Reinforced concrete wai Er must be
N capable of deve-’opmg 7 -: rrength
— W6x9x , o
. A ——  6'-0" post.
Wood blockout. : . Post 3 thru 9
'vod blockout. ST _ an i
See Standard 617-29 — T B x 13 76" past
SECTION A-A SECTION B-B SECTION C-C SECTION D-D
Two nested W beam rail elements Single W beam rail element
17% Guardrail blocks not shown for clarity
12" 18%" 18%" 18%" 18%" 37%" 37%" 37%" 37%" ___ Standard post
| - T - - S | section
Bent plate rubrail ‘
- 6" X ]/211

See Standard 617-29 —.

I"D

Steel spacer tube
See Standard 617-29 —

Pay Limits Connection to Structure

Pay Limits Guardrail
ray LT e o

e B -
23" 57" 6" System G4
- s e
! 83%"
- i 2. - #5 x 10" guardrail bolt and recess nut
| Ig,’,’,’,’;’é?;,‘ = or | g " _ - Back-up plate
: 3 i g - > - = S i with a rectangular plate washer under the o
s s e a\\\\ ' bolt head and a steel washer under the nut _ /
— — — —i — — — — — ==
™ 3 = T — s T o B — — = i
— = - = — —— — -
= T =1 = = T T s 11 i
_de ) — curl
7 ‘LP i ‘ [ P [} |° ° = L [ :I 20'-0" long
N D R T TT T TI ' T7T T , | |
1 1 — 1 1 [ . - ] 1
5o 1)
- Reinforced concrete 49" .=
wall or bridge parapet - - = — —— — —— Y - 9
. Wood blockout -— C6" x %" rubrail L — Bent plate rubrail — #5 carriage bolt with Edge of pavement or ground line
#5 x 6" expansion attached to rubrail See Standard 617-29 See Standard 617-29 nut and washer (typ.) at face of rail as applicable. U.S. DEPARTMENT OF TRANSPORTATION
anchor bolt (typical) — with #3 x 3" bolt s e e . e . . - FEDERAL HIGHWAY ADMINISTRATION
See Standard 617-29 — ’ C - AN FEDERAL LANDS HIGHWAY
U.S. CUSTOMARY STANDARD
1 2 3 4 s 6 7 G4 W-BEAM GUARDRAIL
CONNECTION TO STRUCTURE
SAFETY SHAPE FACE
STEEL POSTS
ELEVA TION STANDARD APPROVED FOR USE --/---- STANDARD
NO SCALE : -
REVlgiADM-'I’: 542013 617 28
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SHEET

Cut flange, bend —
and weld as shown

T NOTE:
1. Attach rubrail end flush with sloped tow of safety shape.
U Shop fabricate the C6 x 8.2 rubrail end to be consistent
i A —— with the slope of safety shape. Both clockwise and
counterclockwise fabrications may be required.
6-11"
. Dimensional tolerances not shown or implied are intended to
PLAN be those consistent with the proper functioning of the part,
including its appearance, and accepted manufacturing practices.
— Splice bolt slots
2" %"x 1%" (typ.) — Steel plate 11%" width
= —_—] n . 7n
© l"‘ N by %" thickness — Post bolt slots - - e
Ry x 4 %" x 2%" (typ.) 35 AL
= N ! _ _J + - ‘ l e
BTl ¥ L | s e e = - - = R ---:i’_- . Ny I
y F . 4
;\2 N | 5" "1]/2" N 3'-1%" - :\N
~N - N
-—-—-—7 —
SJ/"'J'"
- - Y
ELEVATION
y" d' s —
BENT PLATE RUBRAIL 4" dia. hole
FRONT SIDE
WOOD BLOCKOUT FOR RUBRAIL
ON CONCRETE SAFETY SHAPE
6"
- S — -
%"
Concrete safety shape = . Steel spacer tube, | —-— o
| schedule 40 galvanized pipe, _  — - — %" dia. hole
\ | Pipe 6"IDx9 ¥ Cut flange, bend  — L)
; — - - - : - Trim fanges, bend — and weld as shown ———— R | A
LS, STl A S . web as shown and weld _, % el (e
r s b L " - ~ g Jé
) r— ] Kl 7 Al
I""' 2 L _t-" ) = i ...._8 5" ] e N, / ‘ 'I'.{ i
R T = —— : = 12 ~ - o i
T e S . T, . .- | } [
B ‘ FRONT TOP
_.‘ - - 3 » " — Bend
S 75 % do. hote (i) | ot 15 aio. hote (typ) WOOD BLOCKOUT FOR
o o Nested W b Ty i RUBRAIL ON STEEL POSTS
%" carriage bolt and nut este eam i _ 7 =k §
rail elements T B e g 2 ) My -
with rectangular plate — \D, A —| 6 | o SI mi
washer under to bolt head - 1 ! U.S. DEPARTMENT OF TRANSPORTATION
o 2" FEDERAL HIGHWAY ADMINISTRATION
STEEL SPACER BLOCK 2l 5v . - . S FEDERAL LANDS HIGHWAY
- —— s S pase— 16 13 U.S. CUSTOMARY STANDARD
S - S o G4 BEAM GUARDRAIL
ELEVATION CONNECTION TO STRUCTURE
ET HAPE FACE RUBRAIL
C6X8.2 RUBRAIL SAFETY S |
STANDARD
P s | 617-29

STATE PROJECT ki
CA FLAP NEV 40(1)
CA DONNER PASS 127
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6" STATE PROJECT AN
FLAP NEV 40(1
— %" x 10" or 14" guardrail bolt B cA CADOLALM':’. PSS T8
i 6" o¥ NOTE:
N " W
——— W beam rail — S5 % L of si@ 8 £ 1. When encountering impenetrable material, one post may be
. > € 0,4 symmetry Sing| ) BRTEN : . >
TR e . S =| ! ' omitted in locations where the typical guardrail cross sgctfan
. s S =T includes 2 feet (min.) between the back of the guardrail post
~ [~ %" dia. (typ:) TOP L %" . and the hinge point. For all other locations, see Section 617
/.. !g--— f%%f r!:;r??fgy ita)mp - . TOP Retrorefiective and Standards 617-13 or 617-37.
N i 7 _f 8"or 12" 13" sheeting N i
LA — " nlail : -~ 17 "y AN i . 2. Size of block shown elsewhere on the plans. Modified block may
A J 1%" plain round washer A e = 3" x 4" (min.) | See be wood, plastic, or composite material. Use consistent material
LI All posts except those i N2 . "™ Rote 4 throughout the length of guardrail run
i [RUS on terminal sections ! I} | T , roughout the length of g .
. : _|—— %" recess nut. E\; 0 A ' ‘ Ny 5" (max.) B 3. Dimensional tolerances not shown or implied are intended to be
f;gfr = Thread not to extend 8 S=== £ N R those consistent with the proper functioning of the part,
= ! beyor;/d nut by more i i ! LA = On Y including its appearance, and accepted manufacturing practices.
- than %" <] !
I~ 2 o : )
Modified Block — : 4. Install a flexible hinged delineator every .faurtfj post. Fasten_
See Note 2 ] . ' — g delineator to the web of the steel post using either an adhesive
< | : . SR ! h‘:),g'a' or mechanical means according to the manufacturer's
— v dia recommendations.
) — 7 . PR
Ly
} — W6 x9or W6 x85
SIDE FRONT SIDE POST FACE
POST AND BLOCK STRUCTURAL BLOCK FLEXIBLE DELINEATOR
SHAPE POST GUARDRAIL MOUNT

— 8" or 12" block

See Note 2 — Hinge point
Y
: 3.;,. + — Variable slope but not
e 2 steeper than fill slope
3 ot i
1VA10H or P (typ.) — Subgrade shoulder.
— flatter slope Widening required for

|7
Edge of pavement or ) ; \f/f%e
groundline at face of rail — | ®, o

Aggregate base or as
shown on Typical Section — — 6' post

TYPICAL GUARDRAIL CROSS SECTION
6' POST, 8" OR 12" BLOCK

31k Post Spacing 6'-3"

%" x 14," guardrail splice - e TOFORSENGD T

bolts and nuts (8 per splice) — ~— Lap in direction
), of traffic

v
F] " ‘&_\ approach and departure
- » ) terminal sections

Edge of pavement or

groundline at face of rail —
Aggregate base or as
shown on Typical Section —

TYPICAL GUARDRAIL CROSS SECTION

_IV:10H or Aatter slope

— 8" or 12" block
See Note 2
— Hinge point
— Subgrade shoulder.
Widening required for
approach and departure
terminal sections

1V:10H or Aatter slope

— 8" biock

— Subgrade shoulder.

terminal sections

>

=

— 6' post

6' POST CENTERED ON HINGE, 8" OR 12" BLOCK

%" x 10" or 14" —=
guardrail post bolt ~—% -

e

-—— Traffic — ;-

‘ splice

56'-3" (min.) distance between omitted posts

e

— : 2oy, .
Aggregate base or as / ﬁa‘?‘s
shown on Typical Section — d z Slope

Hinge point .
P — 8’ post

TYPICAL GUARDRAIL CROSS SECTION

8' POST ON SLOPE, 8" BLOCK

Widening required for
approach and departure

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

: U.S. CUSTOMARY STANDARD

TYPICAL GUARDRAIL ELEVATION

— Edge of pavement or
ground line at face of
rail as applicable

Post and = :

B | block (typ.) - - 43-9" (min.) i .
;i i ) i B R B il i B B B
_'"" 6" ;
PLAN VIEW 126" (max.)

unsupported span

OMITTED POST DE TAIL (one omitted post)

See Note 1

STEEL POSTS

MGS W-BEAM GUARDRAIL

STANDARD APPROVED FOR USE xx/xxux

NO SCALE REVISED:
DRAFT: 03/20.8

STANDARD

617-32
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~\\ /
-0 O--0- @70 1 &= O~ -0— ©®—-

e e .H
| //)0;7{!:
L - ; :‘4 Sl X/
1" min.)_ . Ltimin) L
ZE VSIELE Y Foe

- PLAN VIEW
SPAN WITH HEADWALL DETAIL

SELECTION © F
APPLOPRIATE STAWDARD

DETAIL

STATE PROJECT o
. s CA FLAP NEV 40(1)
Hinge point line Y o 18'-9" (2 omitted posts) or cA 129
[ 6'-3" (typ.) i 25'-0" 53 omitted Eomj’ :
i P0s13
iy @_ﬁ —®—H e I O o o O/
g 000 @F e ——————— — — P
' il i _ 1 i i A NOTE:
| Buried Obstruction | 1. Posts Q) and (8) may be wood or steel.
I __________ | 2. Use wood posts for CRT posts.
3. The minimum length of guardrail,
PLAN VIEW including the end terminals, upstream and
downstream of posts (2) and (7) is 62.5 feet.
See Note 3 4. In locations where the culvert headwall extends
SR 0T o — Rail splice (typ.) — ?ingle W-beam rail element L Seelote 3 above the finished grade to act as a vertical :;?adway
' no nesting required) curb, the maximum height of the culvert headwall
above the finished grade is 2 inches.
5. See Standards 617-31 or 617-32 for other
:. L assembly details.
[ I [ H S N S .
| | i T T g : .
N I I h Buried Obstruction | | : | : | : | o
@ @ @ @ e i L - L — Finished grade
® @ Vi
T T =
ELEVATION VIEW U+
i
Plan View
" " ~ 8" ; 8"or12" ~ » 12" — - 8" I 6"~ s —~ 8"
8"or 12" — —— 2'(min.) . = 6/__2,(”".”.) _—— 2" (min.) \ -4 * .
. | " I_-_‘ g - -‘l— — 1,_.-r\ i 1
r§==“.j ‘§ |3 r'é 1T N |
! pr — = - == w4 o
;':4 ‘:\“ ;‘ :, . L 34" dia. ™ — 3% dia.
™| ™ S ™) ‘ 5 hole (typ.)
| —O
! E e S Y — + S L | A Ky © {J
Pe . - T ~ope |, 10— o0 <
s e Ve%,_s_ =$ rin
wn
= = O = -
¥ 3 8
1
- 11 | Front View Side View
WOOD POST DETAIL STEEL POST DETAIL CRT POST DETAIL CRT WOOD POST
Posts (}) and Posts (@) and Posts 2) thru (@)
See Note 1 See Note 1 See Note 2
Headwall
See Note 4 —
el rT‘h“"“\.
Back of post may be flush (0" offset) Back of post b " B
with the face of the headwall — witc;v thepl%f:erg? {heehzgmvg% orret) £ 008 e
! / / — Hinge point line (651 P

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

LONG-SPAN SYST

U.S. CUSTOMARY STANDARD
MGS W-BEAM GUARDRAIL

STANCARD APPROVED FOR LSE 3X/3 ¥

STANDARD

REVISED:
DSRAFT: 0]/201¢

| 617-37
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Lol SHEET
_ Pay limits for MGS el S e 21 oy e
ead cA T30
! B 40'-7'2" total gquardrail transition length - DONNER PASS
6'-3" (typ.) 25’ rall height transition 9'-4Y:"omitted post | 6-3" (typ.)
(PR 0 £ o2 e = - ed P : pre=——————— NOTE:
r I | 1. Unless otherwise specified, use any of the options shown
== = " e == e as required to meet project-specific conditions.
= I e e———— e — —— == = —
i 2. Use consistent guardrail post material throughout the
| I v 1 I L | L i | I length of the guardrail run.
I: I: - I ﬁ i} (| i [l /| j i ' ¥
3 I / x | 1 . ' .
h I g 1 | 1| [ l, | : [ : iy ! : | | : I : by 3. If applicable, conversion of the 8-inch wide G4 blockout
b Ly E o I Iy I it sl I ) Iy b to the 12-inch wide MGS blockout may occur anywhere
h X = L 1 Ly h [ohm I hy I L] within the length of the G4 to MGS transition shown on
ﬁ this sheet.
~ i {
Guardrail splice at post —  Guardrail splice mid-span — 4. See Standards 617-10, 617-11, 617-31, or 617-32 for
Standard G4 posts Standard MGS posts other assembly details.
and blockouts and blockouts
Edge of pavement or ground line
at face of rail as applicable
ELEVATION
OMITTED POST OPTION
Pay limits for MGS
{, 40'-7Y2" total guardraif transition length
_ 6-3"(typ.) 25" rail height transition o 311" LB8-3"(typ.)
e . e = —  — = = — = = =
d | [']
i Y - / 1 i |
| b | e I I |
¥ i ~ I H N ' s oo X I i
h by £ 1 b k) L e hi i by by Ly
| i gl | I | |y Is = [ 1 ] | |
I | | | | | I | | I 1 |
| I bt N 1 I I [ | i | 1 | !
N U ;ﬁ | ) i) t {f uam Ll o A ul o)
‘.l {
R / ,-
Guardrail splice at post — Guardrail splice mid-span —
Standard G4 posts _- Edge of pavement or ground line Standard MGS posts
and blockouts at face of rail as applicable and blockouts
ELEVATION
HALF-POST SPACING IN MGS OPTION
Pay limits for MGS
. 40°'-772" total guardrail transition length B iy
5l {227 [ 3-1%" 25' rail height transition 6'-3" (typ.)
r — — — —_— —— - -y ——
I | 0E <o Ly
| — ==5 e S = T — — —F e __'_-j_ — T —— 4 e F——— ’-ﬁe{*ﬁ'
et TE=e ke = s — — T e s é{_,ﬁ(,"f.r-.ﬂ v e F
|

APPLOPRIATE STADARD
DETATL

== s

Standard G4 posts
and blockouts

-

RS
e

— Guardrail splice

. Guardrail splice
mid-span

Edge of pavement or ground line
at face of rail as applicable

at post
ELEVATION

HALF-POST SPACING IN G4 OPTION

[

I

Ly U.S. DEPARTMENT OF TRANSPORTATION
I FEDERAL HIGHWAY ADMINISTRATION
I FEDERAL LANDS HIGHWAY

317+1"

U.S5. CUSTOMARY STANDARD
G4 TO MGS
W-BEAM GUARDRAIL

Standard MGS posts

and blockouts

NO SCALE

TRANSITION

STANDARD APPROVED FOR USE XX/KXXX STANDARD

617-39

REVISED:
DRAFT:

03/2018




