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NAVIGABLE STREAMS IN KENTUCKY

Submit an inquiry to the Coast Guard regarding any crossing over those waterways
listed below so that they may comment on the need for a permit at that time and place.

WATERWAYS THAT HAD REQUIRED BRIDGE PERMITS

WATERWAYS
Barren River
Benson Creek
Big Sandy River

Big Sandy River, Levisa Fork
Big Sandy River, Tug Fork
Cumberland River
Cumberland River, Big South Fork
Cumberland River, Clover Fork
Cumberland River, Martin’s Fork
Cumberland River, Poor Fork
Green River

Flat Creek

Eddy Creek

Hammond Creek

Kentucky River

Knob Creek

Lawrence Creek

Lead Creek

Lick Creek, Arm Barkley Lake
Licking River

Little River

Rough River

Pond River

Tradewater River

Beaver Creek (Trib. of Lake Cumb.)
Otter Creek (Trib. of Lake Cumb.)

UPPER LIMIT

Bowling Green, KY Mile 30.0

Mouth to Mile 1.9

Mile 8.0 to Confluence of Tug and Levisa Forks,
Mile 26.83

Mile 19.4

Williamson, WV, Mile 58.0

Mile 385.4 to Mile 552

In Its Entirety

Mouth to Mile 10.8

Mouth to Mile 19.5

Mile 30.6

Mile 108.5 to Mouth of Barren River, Mile 150.0
Mouth to 1.3

Mile 4.9, 1-24 Bridge

Mouth to Mile 1.6

Confluence North and Middle Forks, Mile 258.6
Mouth to Mile 1.1

Mouth to Mile 2.6

Mouth to Mile 3.8

Mile 1.25

Mile 18.3

Mile 25.0

Dam No. 1, Mile 7.0

Mile 12.5

0.5 Miles Downstream from Mouth Caney Branch,
Mile 2.8

Mile 11.5

Mile 10.0
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WATERWAYS THAT HAD BEEN IN ADVANCE APPROVAL CATEGORY

LOCATION OF MOUTH NAME LOWER UPPER
OF WATERWAY OF WATERWAY LIMIT LIMIT
Cumberland River, Mile 380.9 Dale Hollow Lake 7.3 58.3
Cumberland River, Mile 546.4 Rock Castle River Mouth 13.1
Cumberland River, Mile 552.1 Laurel River Mouth 21.5
Cumberland River, Mile 59.0 Little River 25.0 59.0
Green River, Mile 108.6 Mud River Mouth 14.0
Green River, Mile 149.5 Barren River 30.0 37.5
Green River, Mile 168.5 Bear Creek Mouth 11.0
Green River, Mile 183.5 Nolin River Mouth 7.8
Green River, Mile 71.3 Rough River 7.0 29.0
KY River, Mile 190.3 Red River Mouth 55
KY River, Mile 258.6 KY River, Middle Fork Mouth 4.7
KY River, Mile 258.6 KY River, North Fork Mouth 4.7
KY River, Mile 258.6 KY River, South Fork Mouth 4.0
Ohio River, Mile 336.4 Little Sandy River Mouth 12.2
Ohio River, Mile 368.2 Kinniconnick Creek Mouth 0.9
Ohio River, Mile 378.4 Salt Lick River Mouth 0.4
Ohio River, Mile 426.4 Bracken Creek Mouth 0.4
Ohio River, Mile 432.8 Big Locust Creek Mouth 2.0
Ohio River, Mile 512.0 Lick Creek Mouth 1.0
Ohio River, Mile 513.6 Gunpowder Creek Mouth 1.0
Ohio River, Mile 514.6 Landing Creek Mouth 0.7
Ohio River, Mile 516.7 Big Bone Creek Mouth 1.0
Ohio River, Mile 521.3 Paint Lick Creek Mouth 1.4
Ohio River, Mile 522.7 Little Sugar Creek Mouth 0.7
Ohio River, Mile 522.8 Big Sugar Creek Mouth 0.8
Ohio River, Mile 529.9 Craigs Creek Mouth 2.7
N/A Dry Creek (Trib of Craigs Creek)
Ohio River, Mile 546.6 Little KY River Mouth 1.0
Ohio River, Mile 596.0 Harrods Creek Mouth 2.0
Ohio River, Mile 629.0 Salt River Mouth 5.0
Ohio River, Mile 784.5 Green River 150.0 199.0
Ohio River, Mile 873.5 Tradewater River 2.8 41.5
Tenn. River, Mile 4.3 Clark River Mouth 13.0
Tenn. River, Mile 51.6 Blood River Mouth 5.3

WATERWAYS THAT HAD BEEN CONSIDERED NON-NAVIGABLE

WATERWAY

Rough River

Rough River Reservoir
Long Pond Branch

Middle Fork, Kentucky River

LIMIT

Above Mile 29.0
In Its Entirety

In Its Entirety

Mile 4.7 to Mile 79.5
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EXHIBIT 218

CALCULATION FOLDER TITLE
Sample formats

CALCULATIONS FOR

ROWAN COUNTY, SRS 103 8603 001-003 D
McBrayer-Baldridge Connector
Bridge over Tripplett Creek
Drawing No. 20005 Sta. 56+50
Item No. 9-23
JOHN WORD DESIGN SECTION

HARRISON COUNTY, SSP 049 0062 001-006 D
Georgetown-Cynthiana (US 62)

CALCULATIONS FOR
R.C. Box Culvert

Sta. 183+62 Drawing No. 19159
Item No. 6-47.0

J. R. King Design Section

MASON COUNTY
FSP 081 0010 003-013 D, OOORS 05223 003

Brooksville-Maysville (KY 10) Road
CALCULATIONS FOR

Box Culverts

Station Drawing No.
291+90 19819
126+00 19871
226+50 19818

Item No. 9-1120
Wright Morgan and Brown, Inc
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EXHIBIT 308

¢ Bridge

Concrete Surface Profile Grade

6'-0" Ver fical Curve

PARABOLIC CROWN
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EXHIBIT 319

PIC SHEET LOCATION GRI

D

X5 X7 PL M6 K1 K2 K3 K4 K5 K6 K7
1000, 1500 1050, 1500 1100, 1500 1150, 1500 1200, 1500 1250, 1500 1300, 1500 1350, 1500 1400, 1500 1450, 1500 1500, 1500
X4 X6 P4 M5 J1 J2 J3 Ja J5 J6 J7
1000, 1450 1050, 1450 1100, 1450 1150, 1450 1200, 1450 1250, 1450 1300, 1450 1350, 1450 1400, 1450 1450, 1450 1500, 1450
X3 8SS P3 M4 11 12 13 14 15 16 17
1000, 1400 1050, 1400 1100, 1400 1150, 1400 1200, 1400 1250, 1400 1300, 1400 1350, 1400 1400, 1400 1450, 1400 1500, 1400
X2 7SS P2 M3 H1 H2 H3 H4 H5 H6 H7
1000, 1350 1050, 1350 1100, 1350 1150, 1350 1200, 1350 1250, 1350 1300, 1350 1350, 1350 1400, 1350 1450, 1350 1500, 1350
X1 6SS P1 M2 Gl G2 G3 G4 G5 G6 G7
1000, 1300 1050, 1300 1100, 1300 1150, 1300 1200, 1300 1250, 1300 1300, 1300 1350, 1300 1400, 1300 1450, 1300 1500, 1300
BC2 58S A2C M1 F1 F2 F3 F4 F5 F6 F7
1000, 1250 1050, 1250 1100, 1250 1150, 1250 1200, 1250 1250, 1250 1300, 1250 1350, 1250 1400, 1250 1450, 1250 1500, 1250
BC1 4SS A2B TIT El E2 E3 E4 ES E6 E7
1000, 1200 1050, 1200 1100, 1200 1150, 1200 1200, 1200 1250, 1200 1300, 1200 1350, 1200 1400, 1200 1450, 1200 1500, 1200
AS 3Ss A2A GN3 D1 D2 D3 D4 D5 D6 D7
1000, 1150 1050, 1150 1100, 1150 1150, 1150 1200, 1150 1250, 1150 1300, 1150 1350, 1150 1400, 1150 1450, 1150 1500, 1150
NJ2 2SS AlC GN2 C1 c2 Cc3 c4 C5 C6 c7
1000, 1100 1050, 1100 1100, 1100 1150, 1100 1200, 1100 1250, 1100 1300, 1100 1350, 1100 1400, 1100 1450, 1100 1500, 1100
NJ1 1SS AlB GN1 Bl B2 B3 B4 B5 B6 B7
1000, 1050 1050, 1050 1100, 1050 1150, 1050 1200, 1050 1250, 1050 1300, 1050 1350, 1050 1400, 1050 1450, 1050 1500, 1050
PCI CE AlA LAY Al A2 A3 A4 A5 A6 A7
1000, 1000 1050, 1000 1100, 1000 1150, 1000 1200, 1000 1250, 1000 1300, 1000 1350, 1000 1400, 1000 1450, 1000 1500, 1000




EXHIBIT 401

ACCELERATION COEFFICIENT FOR KENTUCKY COUNTIES

Horizontal Acceleration (A, expressed as percent of gravity)
in rock with 90% probability of not being exceeded in 50 years

Adair----------=--=--- 9
P\ =Y § R ———— 9
Anderson ----------- 9
Ballard ------------- 30
Barren--------------- 9
Bath ----------—----- 15
|27 [ ———————— 15
Boone --------------- 9
Bourbon ------------ 9
Boyd ---------------- 15
Boyle -----------m---- 9
Bracken------------ 15
Breathitt------------- 9
Breckinridge ------- 9
Bullitt ---------------- 9
Butler---------------- 9
Caldwell ------------ 9
Calloway----------- 15
Campbell ----------- 9
Carlisle------------- 30
carroll --------------- 9
carter -------------- 15
Casey --------------- 9
Christian ------------ 9
Clark--------==-=----- 9
Clay------=--=-=n-=--- 9
Clinton -------------- 9
Crittenden---------- 9
Cumberland ------- 9
Daviess ------------ 15
Edmonson --------- 9
Elliott ---------------- 9
Estill ---------------—- 9
Fayette-------------- 9
Fleming ------------ 15
Floyd ---------------- 9
Franklin ------------- 9
Fulton -------------- 30
Gallatin ------------- 9

Garrard ------------- 9

Grant ---------------- 9
Graves ------------ 15
Grayson ------------- 9
Green---------------- 9
Greenup ---------- 15
Hancock ------------ 9
Hardin --------------- 9
Harlan ------------- 15
Harrison ------------- 9
Hart ------------------ 9
Henderson ------- 15
Henry ---------------- 9
Hickman ---------- 30
Hopkins ------------- 9
Jackson ------------- 9
Jefferson------------ 9
Jessamine ---------- 9
Johnson------------- 9
Kenton--------------- 9
Knott ----------------- 9
Knox --------=------ 15
Larue ---------------- 9
Laurel---------------- 9
Lawrence ----------- 9
Lee-------mm-mmmmmeee- 9
Leslie ---=-=--=-=-=--- 9
Letcher ------------ 15
Lewis -------------- 15
Lincoln--------------- 9
Livingston--------- 15
Logan---------------- 9
Lyon -----------mnmn-- 9
McCracken ------- 15
McCreary ----------- 9
McLean ------------- 9
Madison ------------- 9
Magoffin------------- 9
Marion --------------- 9
Marshall----------- 15
Martin---------------- 9

Mason ------------- 15
Meade ---------———--- 9
Menifee------------ 15
Mercer --------—-=---- 9
Metcalfe ------------- 9
Monroe ---------—---- 9
Montgomery------ 15
Morgan -------------- 9
Muhlenberg--------- 9
Nelson ----------—---- 9
Nicholas----------- 15
(@) 3]c Y ——— 9
Oldham ------====---- 9
(@ VY= [ —— 9
owsley--------------- 9
Pendleton ----------- 9
R 9
=] = Y —— 9
Powell---------------- 9
Pulaski --------=-=---- 9
Robertson--------- 15
Rockcastle---------- 9
Rowan ------------- 15
Russel| --------------- 9
(51070 |1 AR —— 9
Shelby --------------- 9
Simpson------------- 9
Spencer ------------- 9
Taylor --------=------- 9
[0 )0 [ [ ——— 9
Trigg ----------------- 9
L 511] o) [ —— 9
Union -------=—-=--- 15
warren----------=---- 9
Washington--------- 9
Wwayne --------------- 9
Webster ------------- 9
Whitley------------- 15
1Y) = — 9
Woodford ----------- 9



EXHIBIT 402

/"GFOdG

(@)
T

[ Solid Rock

N AU B IS AU
0. POSITIVE PROJECTION

/— Grade

W ¥
F% T

O
T

[ Solld Rock

(NN /NN
b. /ERO PROJECTION

/7 Grade

*\[‘# T }7
T

&
T

/*SO”d Rock
AU U
c. NEGATIVE PROJECTION

# I WTexoeeds b’ consider the culvert to be in a Positive Projection

CULVERT PROJECTIONS



EXHIBIT 403

[Pw (psT) uniformly distributed load

Ly
; Lo
W/M/@WMW
SKETCH

P (psT) uniformly distributed load
.55+, 2505 //{25@

/als /al;
L
S Lo

f%%ﬁ&@%@%%&w/W2ﬁ%§%?

SKETCH 2

On multiple barrel culverts : L= Distance center to center of Lxferior Walls

L2: Distance from Iinside of Exterior Wall o
inside of Exterior Wall

LOAD DISTRIBUTION ON CULVERT SLAB



TOP SLAB COEFFICIENT

2.8 | | | | | | | | |
-+ -+ +—++—+—-+—-|-+—-—-+——+——+-
| | | | | | | | |
26 | | | | | | | | |
-+—+—-+—-F+—-+— |-+t —+——+—-—+—
| | | | | | | | |
I(ﬂ 2.4 S | | | | | | |
-ttt |ttt =ttt
29 | I T s | | | |
y | | | | | | | | | |
—t—r+t—ft-—Fft—\t |t |ttt t—
20 | | | | | | | | |
0 20 40 60 80 100 120 140 160 180 200
(Feet)
(H) Fill Height
1.4
1.2
Kz 1.0 -
0.8 — —
0.6

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
(Feet)

(Bc) Box Width

14
1.2
Ks ———
1.0 E——
08
0 2 4 6 8 10 12
(Feet)

(Hc) Box Height

CULVERT LOAD COEFFICIENTS
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EXHIBIT 409

Angles as Reqg’'d.

‘

ol | 5 ool
[ — -
| \
\ |
: i
\ |
: i
\ |
| T
| ™ ra
Hoio o o OioH
|t N A /R S et |
| |
| ConnecTtion Plates [

See Art. 10.20 for design criteria,

Fasteners Shown are for Tlllustration only.

DIAPHRAGM DETAILS



EXHIBIT 410

Clip Corners I'

M NENY

~

/4"

KRR
— Terminate STiffener
@ 2 to Web fillet weld

— Clip STiffener
to this Line

|_—— 4T Min. to 6t Max.
Termination dimension
is measured from Toe
| of flange fTo web weld.

K#“f%emers to be Clipped

Top & Bofttom as Shown

Weld STiffener fTo Compression Flange

for Inftfermediate STiffeners Tight fit

at Tension Flanges for Intermediate
Stiffeners. Mill To Bear at Boffom

Flange and Tight fit at Top Flange

for Bearing Stiffeners. Weld Stiffeners

To Top and BofTtom Flanges where Diaphragms
are framed info Stiffeners. Refer to
AASHTO Art 10.3 for reduced allowables

in the appropriafte faftigue caftegory.

STIFFENER DETAILS



* Exerclise cautTion In placing Anchor BoltT Holes,
so that Anchor BolT Holes may be drilled, in place, without
inferference from Cross-Frames, Gusset Plates, or ofther

Structural Steel Member.

EXHIBIT 411

Exterior STiffeners
~ If Required

Bolted Connections
Mandatory in Web

— %

N

Anchor Bolft Holes

7 See Notex
&

++ 4+ ++ o+

End Diaphrag

A\ ]

m

IS\

2
2 \
...I.I§§§§
2 S
Cusset R's < N

As Reqg'd. e

5

N
U

+
+
£,
+
P
+
n

WT (As Reqg’d.)
or

Angles

(As Reqg’d.)

6" Min.
—(Typ.)

[

Fasfteners shown
are for illustration
only. WT's may be
welded To CusseTs

PLAN VIEW

(NORMAL OR SKEWED)

LATERAL BRACING DETAILS



¥," Granular or Solid Flux

EXHIBIT 412

Filled Headed Studs Automatically

«— ENnd Welded.

Slab

> ,
A a
b b

t% i - .

Ce 2" Min,
A

-

>

b b >
A

b b

N b b

t Fillet Varies

SHEAR CONNECTIONS



Straight Slope Backfill

EXHIBIT 413
Sheet 1 of 2

o0
o

2]
o

o7e

D

K, (psf per lin. ft)
=
=

20
0 é%%
0O 5 10 15 20 25 30 35 40
Values of Slope Angle - (Degrees)
120
_100
& 3
g 80 2
3 60
Q
- I I
240 0
. 1
<20 -
O N QN é
0O 5 10 15 20 25 30 35

Values of Slope Angle 5 (Degrees)

CIRCLED NUMBERS INDICATE THE FOLLOWING SOIL TYPES

@CLEAN SAND AND GRAVEL: GW, GP, SW. SP.

@ DIRTY SAND AND GRAVEL OF RESTRICTED PERMEABILITY: GM, GM-GP, SM-5P, SM

STIFF RESIDUAL SILTS AND CLAYS, SILTY FINE SANDS, CLAYEY
SANDS AND GRAVELS: CL, ML, CH, MH, SM, SC, GC.

DESIGN LOADS FOR

LOW RETAINING WALLS

40



EXHIBIT 413
Sheet 2 of 2
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45 T I T T
1 \ | |
] \ I I
\ \ \ \
40 \ \ 1 1
\ \ 1 1
\ \ 1 1
\ \ | |
35 I \ I I
! \ I I
\ \ | |
1 \\ \\ \\
30 \ \ \
} \ | |
2 | |
D 25 \ \
S \ \ \
< \\ \\ \\
3 20 \\ | \\
\ 1
QO \ \ \
2 \
15 \
75 :
\
10
(A) ( B)E C (D) (E)
5
0
0" 14" 12" 34" 1" 114" 112" 134"
Expansion Past 60° F

@ I.5" Neoprenme Expansion Dam

a 2.0" Neoprene Expansion Dam

@ 2.5" Neoprene Expansion Dam

@ 4.0" Neoprene Expansion Dam

@ Steel Finger Expansion Dam

Expansion Past 60°

F is the sum of the

calculated expansion from the conTinuous
units at the joinT location,

EXPANSION JOINT CHART

2"

EXHIBIT 501



EXHIBIT 502

N (Count)
5

g \ |
3=
‘E\ﬂF
S &
.t § 5
S
X 2
3 0 \ \
oc 0 500 1000

Cohesion, C (psf)

PERMISSIBLE HORIZONTAL
RESISTANCE PER PILE



EXHIBIT 504

Point B

Toe of < Hydraulic Slope Sh
Hydraulic (Usually 0.5)
Slope ——— 3
PoinT A
For Standard Wings
o= 4
§ =090 -§1/2
For 30° Flared Wings
P = 0
— o — -\
5 = 30 %C i
R\ o \<&
~/ = %
o o
GAN
4‘7
-
)
>
5 Q)
O 90-6-%
<!
|
|
5 L
|
|
| Lw = Wing Length
| Tp = Thickness of Parapet
| Tw = Thickness of Wing
| Ea = Elevation at Point A
! Eb = Elevation aft Point B
g = Culvert Skew
g | ¢ = Headwall Skew
8 = Long Wing Angle
)
ay
W
ED-Ea-ShTwCOS®-bSTSIN(90-0-5)

Lw =

SHSIN®+STSINIGO-0-3)

LAYOUT OF "LONG" WINGS



EXHIBIT 505

o ] Toe of
Hydraulic

Hydraulic Slope Sh ~——— Slope

(Usually 0.5)

For Standard Wings
I — ¢ = 0

B =190 +01/2
For 30" Flared Wings
o o ¢ = 0°
- — B = 30°

-

< PoinT A

$y

s
O
AN
C Culvert

Point B

Lw = Wing Length
Tp = Thickness of Parapet o
Tw = Thickness of Wing

Fa = Elevation at Point A
Eb = Elevation at Point B

g = Culvert Skew
¢ = Headwall Skew RO/OCMM
B = Short Wing Angle /
ED-Ea-SnhTwCOSB-bSTSIN(9O+6-4)
SASIN@R+STSINIGO+0 -B)

LAYOUT OF "SHORT" WINGS

Lw =



EXHIBIT 506

Fill here should
be 6" below
top of parapet.

Transition
fill slope In o
. . Transition
This region PSTT .
back to f‘hu ° OD@. "
the normal 'S region
. such that
roadway TIll . .
Till remains
slope.
6" below Top
of parapet,.

CULVERTS WITH 30° FLARED WINGS




EXHIBIT 507

11VLdd ONILOO4 LH3IATND

ONTLOO4 ONIM 40 NOL10Y ANV gV IS
NOL10d 40 WOL10d 40 NOILOJSHdINI 40 11V 140

db|S Woi40d 40
yrdep spesoOxs DUlL004 JO ylrdep
oJeyUm oaul| siys Oof bum L0 pue
Wwoy yidep DUlLCO4 DUI)N pusLx]

"Bujloo4 Buim Lo yidep
Spegoxe Uldep Wollog 2usym oul|
SIUl Ol yldep Qp|S wWOli0g puslx]



EXHIBIT 508

NOILVNLIS JAISVHEYV ATHOIH J0/pue {3 1VM AdIOV
NOILOdS 1ddA1TND

e e e e

o
(*dA1)"4p "dfsuo]
pausybnoy N
° : n °

(*dA4)
7
(*dA4)

-
o S M  J
- ("dA 1)
("dA4)
\'\A N :N
o ®
(*dR 1) 4P "4£SUOD -
K pakey b X ,Z g -
° - o
L/ N\ s
h ° ° ° @ ° * ° o b




EXHIBIT 509

Showing only additional reinforcement for Frame Condition.

May be haunched

2" C

Cl.

Reinforcement for Corners may be hooked rafther than
conTtinuous across slab to facilitate placement.

CULVERT SECTION
RIGID FRAME SINGLE BARREL



O

6\\

e
.

=

(UNYIELDING)

E Bars #4 gt 12

J
R
3" Cl. -
12\\
min.

Bend up Alternate Bars when Reqguired
for Shear Top and BoTttom Slab

for Fill More Than 24"

Ofherwise see AASHTO 3.24.10

EXHIBIT 510

— /— Recessed
! Yy L) ke
A
i R
j 1.5 d
?r o 47 B o
5| - Clear Width £ Min. Sidewall=
8 o © 1/12 Cl. height
O+ 11/2" Cl. R AN or 10
m| O > - L LT T -
O
- .5 d g 5
6 ij 6 4\\
T 3 E ~|
_ | Y | "~ Use Dowels
) (@' A \ @ for Barrel
ok : Height
over b’
oughensd /. : Bar
onstr. . = (Typ.)
N

-

E Bars #4 gt 12

'

d= Distance from the exftreme compression
fiber to the centroid of tension sTteel.

(YIELDING)

CULVERT SECTION
STANDARD SINGLE BARREL
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(ONId T4IA)
"|s©1S UOISUSl 1O plOJlUSD 9yl Ol Joqll U0|SSedwod SWedlxe oyl Wodl 20ubisiq =p
»
= Wl 4D pe SJADY
SJpg goiS Lueq Uiim
bujoods e1DUSL|y N SJDg = 1 1D bs 540G 3 >
Lueg
[ON]
i oD s.Dg 5 I[P "JiSU0)
( 1) Jbd 4 SIDULD LY q . pausybnoy
- 1.‘ o
% . f\ a Y
)9 JBAD ——— Y i , - bt
1ublay |eaJog '7\\ A ol Jo LuBley w N ﬁ w0
g lene esr o T10 2L 1PN o A
- - o J01J8 Ul CUIp mo|m : 50 o
A -+ =~ _ |
0 w a
T NI o ™5
@, | o = 2lo
.0l 4o 1yblay =} il \VN\ e | 24,
o o . o 10 | ~ O
1D ZI/1 [IoMeplS "UIN =+ ‘N 2 N o> ! -
| = N\ﬁ 10 \1 ¥ A‘JU :N\: = — 0
"/ - Y = psl otV
y
skay Ae QL \V(\ < A /k ﬁw
U@@@@@@mK - , .
(ONIQ 13TANIT) NI 7
o N s-ed T ap|S Wo4tog
, 7 T - L@+©QL®%< puUD do| JDBUS oL
UQHZ ‘o Y gl Ol 10 be sa0g T penbay Usym s.bg
g w_ | — i | elpUJe Ly dn pusg
O
. N o Ol"pc°c OLHSVY &8s SSIMISUL(
) ) < w7 WOyl SJON [I14 404+
' N WD e SADY
:T
W Bujopds elbudB Ly dD|S WOL10g puD
s do| pedinbed usym dniJlLS JDBYS L JesU]



EXHIBIT 512
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Ha

EXHIBIT 513

¢ Culvert

Plan Showing Outline
of Apron for Culverts
with Paved Inlet/Outlet

= Depth of Apron

= 3 for Barrel heights
less that ©

= 4" for Barrel heights
6" or greater

APRON DETAILS

Ha

Plan Showing OuTline
of Apron for CulverTs
wiThout Paved Inlet/Outlet

6\\

12\\

Section

Use tTwo
bars same
size as

N bars In
multiple span
culverTs



Hwt is set such fthat the Tfill
is a minimum of 6"below
The ftop of The wing (round up
To nearest TooT)

EXHIBIT 514

Lw
g
I"-g"
A
c
=
o
N
Y
A +
e
O
()
T
C
P s
- e ,g“
=
&
N .
Y Y
A
3
L5 .
c|L
=l
o)
<
4
Y

TYPICAL WING ELEVATION



EXHIBIT 515
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EXHIBIT 516

PVC Waterstop

L
_
-
!\Key formed with
‘ 2\\ % 4\\
\

beveled timber
Front face of WG/ \

CONTRACTION JOINT DETAIL

~Spaced at 30" intervals~

Rustication Groove

Waterproofing Materials consist of
Bituminized Coftton Fabric with cutback
asphalt or coal-tar pitch.

3
Waterproofing @ 1'/4"1.D. pipe sleeve
) -G X (capped on one end) and
NBF‘H secured before placing
Side~ concrete.

\ Preformed
g 1" smooth Expansion Joint
bar (3’ long) Materidl

at 12" spacing

Vi
~Previous / ¢ Wall
Pour~ / /
4H

Commercial Grade Caulking
Compound (Color to match
Concrete)

EXPANSION JOINT DETAIL

~Spaced at 100" intervals~

All preformed expansion joint material, caulking, waterproofing
materials, pipe sleeve, PVC waterstop, and equipment and labor
necessary to complete the joints are incidental To fthe
square foot bid for Retaining Walls.

WALL EXPANSION & CONTRACTION JOINT



EXHIBIT 517
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TABLE OF DIMENSIONS

PIER|'R" ~

ROCK SOCKET

'S" ~S0IL SHAFT

SCOUR| SPIRAL DIM,

Diameter

NO.

Lenath

Diameter |Length (est.)

DEPTH Did. A (est.)

/d = embedment length for column bars

Min, Embed of Column Bars

fd+¢

("S"Dia. - "C"Dia.)/2

and E ) or = 305

E =

'C' Dia.

(x) For

75
L5

Top of Shatt
Bars & Shaft
SNVG\BGVSAAAA/

Optional
Coms#r,df7

2 [ “—Column Bars

Top of Shafts
Elev. 222.2727

QSCOUF Line

(See

EXHIBIT 518

=
0

R"Length
1

As

"+ 'S'Length

Size as Required
Selsmic deslan see AASHTO

Pler Sheet(s))

150 min.

or
150 + (5-R)/2

[ ===

VAR

Scour

Depth

Soill ShaftTt Section

Shaft Bars

NOTE:
Use 7272727 min.
lap for Shaft
Bars.

'S"Length through So"(es*?ﬂ@*edk

—Shaft Bars &
Column Bars

'R" Dia.

150 Min.

Rock Shaftt Section

LI R

| |rD7

into solid rock

'R'Length ~
min. embed.

L LED SHAFTS



EXHIBIT 519
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EXHIBIT 601
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35

35"
min.

min.

&

Bottom of Diaphragm

Expansion Bearing Pad as detailed
or per BBP-00!, current edition

EXPANSION PIER
~With Joint~

Cork or Styrofoam
same thickness as Pad

1 1 1

/5" Cork
or Styrofoam

Expansion Bearing Pad as detdadiled
or per BBP-001, current edifion

EXPANSION PIER
~Without Joint~

Cork or Styrofoam
same thickness as Pad

1 0 1

/5 Cork
or STyrofoam

~

Dowels Fixed Bearing Pad as detailed
as required or per BBP-00!, current edition

FIXED PIER

PEDESTAL ON PIER CAP

EXHIBIT 602



EXHIBIT 603
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EXHIBIT 604

SddAl d3did 39d1d49 ONIdOO 40 dAOHLAN

"UOILDPUNOL a1d D puD [IDMJeM ULO0g L0 80uUssse.d SelDOIpUl PUOM 2p00 U810DJDYUD JNOL [NtV

i R B i R

dM& D dMca

*sBUIL00) Dl Jopun so|d S9}DOIpU] J910DIDYD Pyl SD ,dJ,

d¢ 90 dco

"SUWN|OO J2]ld UoomLiod ||[DMJOM D SOLDOIPU] JoL0oDIDUD DJIUL SD M,

I e e A L]

MED MO

*SUWN|0O _Bld 1O _oguwnu SolDOIPUl (018 G, ‘C¢Z) Jo|10DJIDUD PUODSS oy
*odAl |DANLOSLIUD Iy Selousq (g|dwpxe Siyl ul,),) JeloDpapyd 1Sl au|

] L L] ] ] | |

¢ ¢J 1D




EXHIBIT 605
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EXHIBIT 606
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EXHIBIT 610

)

(+/-

30 ft. max.

<
<

it

TYPE "N" PIER END ELEVATION

~Without Cap~ ~Without Cap~
12 g S
max. * min.

£

TYPE "N" PIER END ELEVATION

~With Cap~ ~With Cap~

-
N

NI

2 min.

SECTION "A-A"
~Through Pier Shaft~

TYPE "N" PIER
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EXHIBIT 614

Offset Block
Steel Guardrall,
"W" Beam
\< 001

Top of slab
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RAILING SYSTEM TYPE |
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