This Pier Protection Barrier has been structurally evaluated to be equivalent or greater in
strength to other safety shape traffic barriers which have been crash tested to NCHRP Report
350 TL-5 criteria. This barrier meets the requirements of the AASHTO LRFD Bridge Design
Specifications for a barrier used for bridge pier protection.

| As used in this standard, setback distance is as defined by LRFD. See PPM and Index 700 for minimum
:recoverob/e terrain and horizontal clearance requirements.

:Estob//'sh the offset from the Pier Protection Barrier to the bridge pier, column or pile bent based on
| project constraints.

|
| Determine the required Pier Protection Barrier height, i.e. 42" or 54", in accordance with the
requirements of the LRFD Bridge Design Specifications and the Structures Design Guidelines.

GENERAL NOTES:

1. Concrete shallbe Class III or IV unless otherwise called for in the plans. Exposed concrete
surfaces shallhave a Class 3 surface finish in accordance with Section 521 of the Specifications,
unless another finish is called for in the plans. The surfaces shallhave a Class 5 Applied

Finished Coating in accordance with Section 400 only when called for in the plans. Determine the appropriate limiting stations of the Pier Protection Barrier and its end treatment(s)

2. Construct Pier Protection Barrier continuous without transverse contraction or expansion using the Fier Protection Barrier Length of Advancement diagroms provided.

joints. Transverse construction joints may be used at a spacing greater than or equalto 40"

Provide longitudingl reinforcing steel continuous across construction joints. Select Pier Protection Barrier terminal treatment for design speeds greater than or equalto 50 mph:

a. Terminated outside of the clear zone of any approach traffic;

b. Terminated within a shielded location;

c. Terminal protection by the use of a crash cushion system; or,

d. Terminated in conjunction with a suitably designed transition to another barrier.

3. When the Pier Protection Barrier is installed adjacent to Roadway or Shouler pavement, compact
the top 12" of the subgrade to at least 100/ of the density as defined in the AASHTO T-99
specifications.

| Determine the appropriate footing configuration(s) (T, Front Cantilever or Back Cantilever) for a

| continuous run of Pier Protection Barrier using the Pier Protection Barrier Footing Layout Schematics.
| Select the footing configuration(s) based on traffic controlneeds and locations of piers, pier
Ifooz‘/'mgs, utilities, drainage structures, etc. as shown. Footing configurations along a continuous

4. Isolate Barrier WallInlets, Index 218, from Pier Protection Barriers and Footings with 1"
expansion material.

5. On roadways designated for reverse laning, mark alldownstream barrier ends that are not
shielded or outside the clear zone with Type 3 Object Markers. Include the cost of the Object
Marker in the cost of the Pier Protection Barrier.

|
| Designate the Pier Protection Barrier height, footing configuration(s) and limiting stations on
the Plan—Profile sheets, e.g.-

6. Payment: Pier Protection Barrier and Crash Wallto be paid for under the contract unit price
for Shoulder Concrete Barrier Wall (Rigid—Shoulder 42"), LF, or Shoulder Concrete Barrier Wall

(Rigid~Shoulder 54"), LF. Begin 42" Pier Protection Barrier with Front Cantilever Footing, Sta. 100+00.00

Indicate Crash Walllocations (when required) and lengths on the Plan—Profile sheets. Designate Crash
Wall height to match height of adjacent Pier Protection Barrier.

Pier Footing or Column (Typ.), \
Round Column shown, rectangular
columns and piles s/m/'/ar7

In absence of continuous concrete barrier, determine guardrail requirements in accordance with Indexes
400 and 410.

Show Cross Sections as required to locate Pier Protection Barrier, Crash Wall (when required) and
. . . | footings adjacent to bridge piers, columns or footings, drainage structures, utilities, etc.
— Edge of Pier Footing, Drainage Structure,

Ut/'/"t)_/’ etc. G_f or above Pier Protection | Prepare Traffic ControlPlans to accommodate Pier Protection Barrier, Crash Wall (when required)
Barrier Footing (Typ.)

and footing construction.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| run of Pier Protection Barrier may be intermixed as shown. :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

A |
\ ‘.l I
|
___________________f _________ | Include length(s) of Crash Walls (measured along front face) in length of Pier Protection Barrier for
p _: :payment.
L ! . . I 1 A .y . A A A ) A
' Field bend & shift | ) ::A/z‘hough intended for shielding bridge piers, the Pier Protection Barrier can be used on a project
\ Bars 5B as shown : i SD[UWTOQG !| specific basis to shield other critical roadside objects when deemed necessary or appropriate.
- 4'-0" ! ructure, N
v —— I te. R et et et et L L L !
4| e 4|D Overlap | ete | 1'-9" Min.
! : Fommmmm e ‘ _ > 2'=0" Preferred

Pier Column or Pile T_r

54" Pier

|

. . . . . ! = 10'=9" Min. | . .

Barrier Gutter Line /I ; ; Pier Protection Barrier | 42 P/e‘r . fe m - Protection Barrier
7777777777777777777777 ‘ D1 Protection Barrier r I
i | ! T | Barrier Gutter Line
Drainage i ‘A-I : Barrier Gutter Line ! -
Field bend & shift Structure, | I :
Bars 5B as shown etc. | | I - ——

1 ! A
|
|

—_Ll— 1l _ ‘F\ "o
7 Footing Back Cantilever Footing /T I r 1 6" Min.

|
L Front Cantilever Footing Pier Protection Barrier : | “—Pier Footing
Edge of Traffic Lane h Footing, Type varies (Typ.) |_T__I____\__|_J (Varies)
- .
N1 | N
PLAN VIEW SECTION
PIER PROTECTION BARRIER FOOTING LAYOUT SCHEMATICS
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- - X (Length Of Advancement)
© G ﬁ
L m
$57 Beginning Of Length Of Need
eginnin en ee
Setback Limif\ AR [ oeang I
7 /
Back Of Pi Bent ! /,/ b
ac ier or Bent —__ | — | %Hazard Free, Traversable Slopes
Sle Pier or Bent )
R|g Inside Setback Depﬁofooc/]
3 g o Distance lure L/}/\\ See Detail 'A’
SIS . — —
7 Barrier Gutter Line — / o TT—
Type.3 Object Marker When Pier Protection Barrier \Edge Of Traffic Line : \Poinf Of Departure
Required (See Index 400, 42" or 54" Pier Protection Barrier - 50' Min.
General Note No. 2/) Guardrail Transition, See Index 4/0, Sheet 20

(LEFT SIDE OPPOSITE HAND)
ONE-WAY TRAFFIC

~FR )
—
\epaf'f(/,-e ;

1.76' — Design Speed < 45 mph

\’be

—ﬁ\ 2.49' - Design Speed =2 50 mph
l
7‘; 7‘ —~— —

A~

"

DETAIL 'A’

( Guardrail not shown for clarity )

Pier Protection Barrier Barrier Gutter Line

S~ Edge Of Traffic Lane

Design

Speed X (Length Of Advancement) Ft.
mph

<45 = |6 (D-d)

250 = /3 (D-d)

NOTE:

Length of Advancement determined from the diagrams and equations shown establishes the location of
the upstream beginning length of need for a Pier Protection Barrier, however, the Length of
Advancement for the combination of Pier Protection Barrier and required guardrail can be no /ess
than that required by other details of Index 400.

Equation Variables:

D = Distance in feet from the near edge of the near approach traffic lane tfo either (a) the back of
pier, when the pier is located inside the Setback Distance or (b) the Setback Distance, when the

pier extends to or goes beyond the Setback Distance. For left side piers on two-way undivided
facilities, D is measured from the inside edge of the near approach traffic lane.

d = Distance in feet from the near edge of the near approach traffic lane to the Pier Protection
Barrier gutter line at its intersection with the departfure line or the face of guardrail at its
intersection with the departure line. For left side hazards on two-way undivided facilities, d is
measured from the inside edge of the near approach traffic lane.

(LA) Setback Limit = (RA) Setback Limit
3 /
L— Beginning Of Length Of Need (LA) ‘6/,’ Beginning Of Length Of Need (RA ) —
5 Z /Back Of Pier or Bent
N
X (Length Of Advancement LA ) ] ES) . L o X (Length Of Advancement RA )
i - / ! [
‘ // :fl i —— ! ‘
4 | — ~— ! x
Hazard Free, Traversable Slopes - 88 Hazard Free, Traversable Slopes
o (LA — Pier or Bent = 2
qure e / inside Seback . ST L% eporg—— |
ar— istance < o1& ; ) il 'A!
PPB/[)ep E . S SIE Line ) e See Detail 'A'( Typ. )
ﬁﬂ& sIS < Q ¢ I~
— _3 5 d Barrier Gutter Line —" \ o E—~—
< QQ ~
P 3 [} Q ~_ X .
- ; Edge Of Traffic Lane Pier Protection Barrier Point Of Departure
— <:| RIGHT APPROACH (RA) Guardrail Transition, See
——— e ] r _ - 1 r - — — — — Index 410, Sheet 20 (Typ.)

Point Of Departure (LA)

LEFT APPROACH (LA)C—>

42" or 54" Pier Protection Barrier - 50' Min.

NOTE:

TWO-LANE TWO-WAY TRAFFIC

See Index 400 for Clear

Zone and Horizontal Clearance
Length of Advancement Diagrams.

FPB -

LENGTH OF ADVANCEMENT DIAGRAMS - PIER PROTECTION BARRIER WITH GUARDRAIL CONTINUATION

Pier Protection Barrier
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X (Length Of Advancement)

3
Ry
EIN \— Beginning Of Length Of Need
Setback Limit 2 G387
74, .
P ¥
Back Of Pler or Bent 4~ | B ‘ Hazard Free, Traversable Slopes
Sle Pier or Bent Prg 4
B [ e
O |2 re L\
nsB q Ne
R[S Barrier Gutfer Line — | ~
/ﬁ arrier Guiter Line / | o —_

Required ( See Index 400,

\
Type 3 Object Marker When ‘
General Note No. 2/) i

Pier Protection Barrier
42" or 54" Pier Protection Barrier - 50'Min.

\Edge Of Traffic Lane

Point OFf Departure
32" Concrete Barrier Wall, S€e Index 4/0

/

™~ Concrete Barrier Wall,
See Index 410

(LA ) Setback Limit

(LEFT SIDE OPPOSITE HAND)
ONE-WAY TRAFFIC

= (RA ) Setback Limit
g/
—— Beginning Of Length Of Need (LA) S ,/’ Beginning Of Length Of Need ( RA ) —
‘3 7 Back Of Pier or Bent
o/
X (Length Of Advancement LA) ] o [7 777777 X X (Length Of Advancement RA )
I s / { [ 4
// ~§ T ‘ N
! ‘ 7 o ( — — ; ‘ ac
Hazard Free, Traversable S/opesi/ I = § 8 Hazard Free, Traversable Slopes
— = | <
arturé / Pier or Bent 3|8 rry by
pp DeE” Inside Setback Distance > Nls TLevoy,
P [ine (LA ~ / n<t: S qQ Ling fﬁg\fe
5|8 — ; % =
\ /J ‘ § E § Barrier Gufter Line \ o § — \
<
_— < M Q ~_ N - —
———Concrete Barrier Wall, = Edge Of Traffic Lane Pier Protection Barrier | Foint OF Departure
— See Index 410 < RIGHT APPROACH (RA)
R S

_(Poim‘ Of Departure (LA)

LEFT APPROACH (LA)T—>

32" Concrete Barrier Wall, See Index 4/0

42" or 54" Pier Protection Barrier - 50' Min.

32" Concrete Barrier Wall, See Index 4/0

TWO-LANE TWO-WAY TRAFFIC

MNOTES:

See Index 400 for Clear

Zone and Horizontal Clearance
Length of Advancement Diagrams.

PPB -

Pier Protection Barrier

See Notes on Sheet 2.

LENGTH OF ADVANCEMENT DIAGRAMS - PIER PROTECTION BARRIER WITH CONCRETE BARRIER WALL CONTINUATION

Concrete Barrier Wall,
See Index 410
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X (Length Of

= _
=3 ﬁ Advancement )
2y,
(53 . .
Beginning Of Length Of Need
Setback Limit 58 - Seginning g
N 7Y .
: ¥ "
Back Of Pier or Bent T~ — | %Hazard Free, Traversable Slopes
S Pier or Bent | — .
g 8 Inside Sefback// See Detail 'B'
S8 o Distance Crash Wall f e Prg
Type 3 Object Marker When o8 / —3 %c 5 o
Required (See Index 400, i ® arnye .
n

|

General Note No. 2/)

\

"~ Edge Of Traffic Lane Point OF Departure

i, /
Barrier Gutter Line

[
‘ )/\_//
Pier Protection Barrier

42" or 54" Pier Protection Barrier
with Crash Walls - 50'Min.

(LEFT SIDE OPPOSITE HAND)
ONE-WAY TRAFFIC

Guardrail Transition, See Index 4/0, Sheet 20

(LA ) Setback Limit (RA ) Setback

Pier or ; Crash Wall
Bent ‘

! L
Pier Footing

1.76' — Design Speed < 45 mph

NS Barrier Gutter 2
Pier Protection Barrier Li
ine
" Edge OF Traffic Lane
DETAIL 'B'

( Guardrail not shown for clarity)

Limit
L Beginning Of Length
+— Beginning Of Length Of Need (RA)———|
Of Need (LA) 7 Back OF Pier or Bent
P 7
X (Length Of o ﬁf/k o - X (Length Of
Advancement LA ) > Advancement RA)

S E

S @ s

AL — !

— 748 T | X Hazard Free, T ble Sh
Hazard Free, Traversable Slopes ‘ s § o ‘ gzard Free, Traversable Slopes
/ . Pier or Bent | & IS Crash Wall ( Typ. )
) , / Inside Setback Distance L/ _g g [ See Detail 'B'( Typ.)
re ine (== Sl = - ~ £r8 p,
pepartV’=—" 28 > Q o/ %20y,
ppB_DF= - 3 I =3 = N T2 lie
_— ©|S ol < Barrier Guffer Line — ~ < R4,
~ M Q
\

S~ Edge Of Traffic Lane
< RIGHT APPROACH (RA)

Pier Protection
Barrier

_ _é __________________________ L v Y
Point Of Departure (LA)

LEFT APPROACH (LA)C—>

. . Point Of Departure
Guardrail Transition, See

Index 410, Sheet 20 (Typ.)

42" or 54" Pier Protection Barrier with Crash Walls - 50'Min.

TWO-LANE TWO-WAY TRAFFIC

2.49'— Design Speed = 50 mph

NOTES:

See Index 400 for Clear

Zone and Horizontal Clearance
Length of Advancement Diagrams.
PPB = Pier Protection Barrier

See Notes on Sheet 2.

LENGTH OF ADVANCEMENT DIAGRAMS - PIER PROTECTION BARRIER WITH CRASH WALL AND GUARDRAIL CONTINUATION
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Back Of Pier or Bent \

Type 3 Object Marker When
Required ( See Index 400,
General Note No. 2/)

Setback Limit

/
\\\\
AN

X (Length Of
Advancement )

ﬁii

Extended
Pier or Bent

+—— Beginning Of Length Of Need

Hazard Free, Traversable Slopes

%

30' Setback
Distance

A

\

Pier or Bent |~ Crash Wall
inside Seftack — ;Ps
istance r A
Dépar 220000k
"ure Lipe—~—
| i =

S~ Barrier Gutter Line

T
Pier Protection Barrier

(LA ) Setback Limit

L— Beginning Of Length

Point Of Deparfure/
32" Concrete Barrier Wall, See Index 4I0

S~ Edge Of Traffic Lane

42" or 54" Pier Protection
Barrier with Crash
Walls - 50'Min.

(LEFT SIDE OPPOSITE HAND)
ONE-WAY TRAFFIC

(RA) Setback Limit

Beginning Of Length

<

Of Need (LA ) N Back Of Pier Of Need (RA)————
Y Bent
X (Lengthor | | gd&7 H[j’: i X (Length OF
Advancement LA ) Ts / & Advancement RA )
T
7 ‘m ﬂu
AN i
J 7 — | Hazard Free,
7_azard Ftr;lee,S ) é ‘ — ! Traversable Slopes Sl o
vers opes ~
raversable pe. Pge;b%r kB%" ffln side ; — 1 Crash Wall ( Typ. ) % :é
e r etback Distance —
5s BD/WﬁL;r/ i © P\/Zf Oopors, B
A = -~ -~ " N
i e | 3—=% = o &8 (Ray <
= Nt = T f =
\ _— R o Barrier Gutter Line—" | \
~_ - -
)< Concrete Barrier Wall, Edge Of Traffic Lane Pier Profec)iion Barrier Point Of Departure (RA) —
- See Index 410 < RIGHT APPROACH (RA) |
________ R EEE—————.

<im‘0f Departure (LA)

LEFT APPROACH (LA)T—>

32" Concrete Barrier Wall, See Index 4/0

42" or 54" Pier Protection Barrier with Crash Walls - 50'Min. ‘

32" Concrete Barrier Wall, See Index 4I0

TWO-LANE TWO-WAY TRAFFIC

MNOTES:

See Index 400 for Clear

Zone and Horizontal Clearance
Length of Advancement Diagrams.
PPB = Pier Protection Barrier

See Notes on Sheet 2.

LENGTH OF ADVANCEMENT DIAGRAMS - PIER PROTECTION BARRIER WITH CRASH WALL

AND

CONCRETE BARRIER WALL CONTINUATION

Concrete Barrier Wall,

See Index 410
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Crash Wall ( when

* g2t x 12" x ;{v" galvanized steel back-up plate with g" post bolts ( either IT" or 21" long ) called for in Plans )\7,
7/

and nuts with 3" plain round washers under nuts.

¥ Attach thrie Standard Thrie-Beam Offset Block,

NOTES

~beam terminal connector fo Pier Protection Barrier with a 2/" x 12" x §" thrie-beam terminal connector e Field Trimmed. See Detall
plate and 5-g" x 15" long HS hex bolts and nuts with g" plain round washers under heads and nuts. * 7 // ’ I. The Pier Protection Barrier radial segments are intended for
7\ 45° ‘ ' l use on approach and trailing ends of both one-way and two-way
« *% 42" or 54" Pier / l facllltles. The guardrall connections shown on this sheet apply
in Protection Barrier — “’ l l fo one-way approaches and to the approaching and trailing ends
D l N \ // of two-lane two-way facilities. On trailing ends of two-way
+ ] 1: 10 multilane and one-way facilities the end connection on
\ (! = rection Barrier paymer;f ol 1 20 For Past Spocind Index 40, Sheet 2 may be used.
e ~_ of Rail or Pier Po Nested Bedm: == (See Index 410, SheELE0 " p pplicable. ) For guardrail connections, see Index 40, Sheet 20.
l 71 Washers Stacked Back ; Measuremenf F sition Section, 22 Pg@;rg Steel Or Timber Posts
an. ,
o Thrie-Beam Terminal Connector Beal En 15-;acing and Bolt Connéc™! 2. Refer to Index No. 400 Detail J for additional guardrail information.
Barrier "_/,Elg_"/_,—/—/’//\ 25'
Gutter Line . ies.)
Payment And Accessor!
End Measuremlegz ,r:n(;rnf lljf%rrd rﬁélsfec)ll Beams, Approach P 0sts, E
X ( No Additiona
= " £
75" nom.
’ Vs z
/ — \ /
D I PLAN FOR DESIGN SPEED <45 MPH 4 E YStandard Thrie-Beam Offset Block, h
Cr;JIsI:j Vr{all _(wll;?n ) y; * ,°/ Field Trimmed, See Detail
called for in Plans) —y 7
7/ N\ |
* Y, s
14 ° s | o
9 Xk 42" or 54" Pier 2 \5 ‘ I ' TN
Qq . - "1
D l Protection Barrier —] l N ARC DISTANCE | OFFSETS " _
Hla. /“ 1l et e E“
\ L / 5" nom. 1 LENGTH (Ft.) | "%" (Ft.) y (Fr.) =
| 7 I I 15 ! o 4 4.00 0.06
- = . t \ 4 Y
. parrier Paymen " 8 7.99 0.26
| , —od Back Of Rall pier Protection B \ oam. Same As Above 5" nom. | | X
shers Sta nt For Nested B 12 11.98 0.58
‘\ . Thrie-Beam Terminal Connector Beam Wa End Measureme: jon, Same As Above 2 .
Barrier 77" ; Transition_Section, FOR USE WITH EITHER 6 15.96 1.02
Bae e 2 1:10 OR I:15 20 9.9/ L0 Nt o be consiructed
i ent essories. ) . . rrier may be con.
End Measurement For Glgé‘g'ﬂé Is g’awrllieamsy Approach Posts, And Acc £ GUARDRAIL TRANSITIONS 2/ 20.9/ 1.76 in chords having lengths
I S <:| (No Additional Payment STANDARD THRIE-BEAM 24 23.85 2.30 < 4 feet.
25 24.83 2.49
OFFSET BLOCK

PLAN FOR DESIGN SPEED =250 MPH

2

(FIELD TRIMMED)

FLARED END TREATMENT - PIER PROTECTION BARRIER WITH GUARDRAIL CONTINUATION

Crash Wall ( when

called for in Plans)—p’

42" or 54" Pier Protection Barrier /
7

I}
v

7
/
/

/
32" Concrete Barrier Wall, See Index 410

7/
7/

/
3' Taper
/7

\ Barrier

‘D.I Gutter Line

PLAN
6'-8" (42" PPB)

a

14'-8" (54" FPB)

/ 42" or 54" Pier Protection Barrier

Construction Joint permitted

Extend 32" Concrete Barrier Wall & supporting footing horizontal
reinforcing 3'into 42" or 54" Pier Protection Barrier ( Typ.)

'/ 32" Concrete Barrier Wall, See Index 410

y

A A

~A

o | N

N\

~A

ELEVATION

NOTE:
PPB

Pier Protection Barrier.

END TREATMENT - PIER PROTECTION BARRIER WITH CONCRETE BARRIER WALL CONTINUATION
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Bars 8S & 5B (Bottom)

-1 14"

¢ Thrie—-Beam Guofdro/'/Bo/ts\I‘——‘

4%//

a

il

Transition Bars 5P Field

1=1
¢ Thrie—Beam
Guardrail Bolts |

\T

5'-0" (Tapered Toe)

6'=8" (Top Transition) 42" Pier Protection Barrier (shown)

6'=8" (Top Transition) 42" Pier Protection Barrier (shown)

5'-0'

' (Tapered Toe)

| # Bars 5V # Bundle 1 set ‘ Field Cut | Cut & Lap Sp/./'ce (Typ. Rotate Transition 64"+
D ( (Typ.) of Bars 5V ! End Bars 5V Unless Utherwise Noted) \ Bars 5P as required
P B |
o] \ o] o] o \ o o O [o N OO0, ‘ o} Q N Q Q (o] l Q [o} O O\ [o} ! 0 Q
1 Y ‘ 1 . Bar ——} f i\ N i\ ul .
& = } ‘ J/ AN o - 5P 1 | ‘ 1 N
N N T 9 N T ‘ T
YL 3 R A | | )
N | N ] " |
R SR ¥ - AL L L R R
O O ED EQ
7 I w
Cpars 872 & LF/e/d Bend Bar 58 | ™ Barrier Gutter . Bars 8S N Barrier Gutter | E
: : Begin or . Begin or
58 (Bottom) (Bottom) as required Line rd PPE or 871 Line EFnd PPB
D Bars 5V @ 8" sp. (max.) 3 sp.e /" =1 3%" Bars 5P @ 8" sp. (max.) ‘6%”j 3"
| 1 — 7 —g" £ | D ‘
\

14'=8" (Top Transition) 54" Pier Protection Barrier (similar)

PLAN

(Showing Bars 5V, 8S, 5B & 8T2)

# Rotate Bars 5V as shown

to maintain clearance.

END TRANSITION AND TAPERED TOE DETAILS -

14'=-8" (Top Transition) 54" Pier Protection Barrier (similar)

PLAN

(Showing Transition Bars 5P and Bars 8S & 8T1)

PIER PROTECTION BARRIER WITH GUARDRAIL CONTINUATION

42" PPB (shown)

|\«—— Begin Bars 5R
Bars 5R © Begin or
8" sp. (max.) 9'-3"% R Fnd PPB | 6'=8" (42" Pier Protection Barrier) (shown)
placed with Bars 5P ) NOTE: 14'-8" (54" Pjer Protection Barrier) (similar)
Lap Bars 8Tl and 8T2 ) . E or F
Shift Bars 5P vertically with Bars 8S (4'-0" Field Bend Bars ¢ Th/’/e*B‘eam Guardrail o
—_— to clear Bars 8TI! min. Lap Splice). as required go/ts_ {OW”;/ W/tht'Contc‘re)te Li.
Bar 5FR —] ~—— arrier Wall continuation
i Bars 871 | T T T =m—e—__ ; T~
: _____ rBors 871 ‘
B |
Begin or £End PPB—.] o
1 = — 7 ! o7
Bars 5P ———=11—" f ( ' e
] - NN 1 A
1 L NS L ) | n —
; = 9[E ’ = i
- | = —— e = e = - = = === <[.8 et et i | il -_—- 1 —
/ ' 9B 7 l =k
| = |
| Qm | (?
o | — aja — 7 N i n
C | | L i X |
Bars 8S H \‘ | L |y Bars 85 | : N
4 =
| (| NS L L L 1L L L L L _ | )
X | | < |- — | % i J
©| & N
\ e PP sor g7z | \ : ) | !
¥ ] Mt or 85 —F— \‘ | \ | —/
Bar 872 g I —] ; I — i
I E— H L L et
or 85 _‘\ | \ | \ Il 1t > 1 H
g U d g | - T T T T '\ U U i U U U U U of || I3
- 1L
\ l \ \ ~ Bars 5V
Transit Omit Tapered Toe L Field cut

PARTIAL ELEVATION -

54" PPB DETAIL

END TRANSITION DETAILS -

ion Bars 5P
Field Cut & Lap
Splice

ELEVATION -

with Concrete Barrier
Wall Continuation

BARRIER END TRANSITION -

Bundle 1 set /
of Bars 5V

(Guardrail and back leg of Stirrups not shown for clarity)

42" PPB (shown); 54" PPB (similar)

54" PPB (similar)

NOTES:
1. See Sheet 9 for Footing Details.
2. See Sheet 8 for Cross Sections.

ESTIMATED 42" PPB QUANTITIES

ITEM UNIT | QUANTITY
Concrete CY/LF 0.141
Reinforcing Steel

LB/LF 33.10

(w/out Bars 5V)

ESTIMATED 54" PPB QUANTITIES

ITEM UNIT | QUANTITY
Concrete CY/LF 0.172
Reinforcing Steel

LB/LF 48.74

(w/out Bars 5V)

End Bars 5V

Eori_l

NOTE:

PPB = Pier Protection Barrier.

PIER PROTECTION BARRIER WITH GUARDRAIL OR CONCRETE BARRIER WALL CONTINUATION
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BILL OF REINFORCING STEEL

REINFORCING STEEL NOTES:

L

Allbar dimensions in the bending diagrams are out to out.

MARK SIZE | LENGTH | 2. Bars 8S may be continuous or spliced at the construction
p 5 7i_g Jjoints. Lap splices for Bars 8S shallbe a minimum of 4'=0".
r 5 67 3. The Contractor may L{U//’Z@ Welded W/'r.e /?e/'/.vforcement when
approved by the Engineer. Welded Wire Reinforcement shall
3 & As Reqa. conform to ASTM A497.
42" PPB T1 & T2 8 13'-0"
54" PPB T1 & T2 8 21'-0" NOTE: PPB = Pier Protection Barrier
v 5 9'-2"

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS

Length as Required

i i
## Vary 'F/'e/'d Cut from 7 to 1'=-0" g
BARS 8S to maintain a 2'-0" min. lap. s :E
S [ Y =<2
5 i o3
>~ | L5
- : [y
53 / . S
BARS 8S #* i Field Cut o g
(within Flared End Treatments) A & Discard § g
.,
/ S
Bars 8T! 6'-2" (42" PPB) ¢ = 8° for Bars 871 | |
14'—6" (54" PPB) ¢ = 5° for Bars 872 #p4 i
Bars 8T2 g-10" | i
TRANSITION STIRRUP BARS 5P
TRANSITION BARS 8T1 & 872 To Be Field Cut (10 of each
required per Railing End Transition)
10" .
Com‘racto/r’s_fé}
3% | 614" option v N T
%-45’
614"
N [
; R
i} 54° 30 S
" S
|
" Nt
|
y
- _J . _
545" ,
Vs ot Field Cut 6150
STIRRUP BAR 5P STIRRUP STIRRUP BAR 5V END STIRRUP BAR 5V
BAR 5R To Be Field Cut

(Two required per
Barrier End Transition
w/ Tapered Toe)

NOTES:

1. See Sheet 9 for Footing Details.
2. See Sheet 7/ for bar spacings and details
within End Transitions.

]’*6%”
Barrier 1AL 1044
Gutter Line —
" 1/ 1
5 54 Bars 5P
@‘ 8" Sp.
N [ L)
N
N
< I 3
N [ ™
M 4/ Bars 8S
) (Typ.)
= :(\1
lOR
- N
“0 -
Ry NN\ 2" Cl.
™ Vi (Typ.)
g
10
- Bars 5V fe
™~ e 8" Sp.— R
] %
) I
Shoulder 1 ; | /T \ -\

Pavement or

Fill (see Plans) Footing

R
SECTION D-D

Const. Joint
equired

TYPICAL SECTION THRU
42" PIER PROTECTION BARRIER

3l

]/7]%//

104"

¢ Thrie—-Beam
Guardrail Bolts

1

Barrier
Gutter Line

Jos

Field Bend
Bar 5V to
maintain cover —

Shoulder # 4

ﬁ Bars 8T1

——Transition Bars 5F

\—Bars 85 (Typ. Unless
Otherwise Noted)

Field cut End
- Bars 5V

| T~——5ar 872

Pavement or T

Fill (see Plans)~" Footing

(with Tapered Toe)

Const. Joint
Required

END VIEW E-E

BARRIER DETAILS

]/76%”
Barrier 84" 104"
Gutter Line —
" 1 1"
- 5 34 Bars 5R
W / 8" Sp.
< I
/ N\
<
S o g
:L . H 1 Bars 5P
? e 8" Sp.
N l (e
5 il
2 I 1’7 /(5’;#5 )85
\ 9 yp-
RECIERN /
ST
N
;\w / 2" Cl.
N
(Typ.)
ly
0
- Bars 5V g
™~ e 8" Sp.— .
ﬁ,{ |
Shoulder 1 ; | /T y -\
Pavement or Const. Joint

Fill (see Plans) Footing

R

SECTION D-D
TYPICAL SECTION THRU

54" PIER PROTECTION BARRIER

=614

equired

Barrier

7K

1Y

Gutter Line — |

5

2l

al

Bars 8T1

4]/4//4%//

1'-10"

21-8"
2%”

Y

"

Shoulder

~~——Transition Bars 5P

N

| — Bars 5V

\—Gars 85 (Typ. Unless
Otherwise Noted)
Cl. varies to Bars

5P & 5V back

"

Pavement or
Fill (see Plans)

Footing

END VIEW F-F
without Tapered Toe)

Const. Joint
Required
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7i—0"

AL

51514

Barrier Gutter Line —a

Expanded Shoulder

Varies (6'-0" Min.)

| +——42" or 54" Pier Protection Barrier

L — Const. Joint Required

R,

FBO/S 5U e 6" sp. ('

Bars 5B
(Typ.)

1

O

\f_,

3" Cover (Bottom)
2'"" Cover (Top & Sides)

5 sp.e I'-0" = 5'-0"

\
\Boz‘tom of Spread Footing
(Level Transversely)

3

Bars 5V
© 8" sp. \ | on
(Typ.)
Shoulder S . /
Pavement or =pacing
Fill (see Plans) Bars 58 /
Y RS B | BN
|
I |
I z
ME
L |
I [ R I | D |
Drainage Structure, : l(- 1, S
Utility, etc. if present. | | -
See Plans for actual | | | ‘
locations and I~ \V o/
, . [ |
configurations I \
____________ 4 -
) Optional Const.
3" Lip (See Joint (See Note 1)
Note 1)
Spacing 1'-9"
Bars 5B

SECTION A-A TYPICAL SECTION THRU BACK CANTILEVER FOOTING

Slope
Varies

7i—0"

2’*8%” ]’*6%” 2’*8%”
Expanded Shoulder
Barrier Gutter Line — .| Varies (3'=0" Min.)
Bars 5V 2
e 8" sp. (Typ.)
Shoulder |l —— 42" or 54" Pier Protection Barrier
Pavement or Const. Joint

Fill (see Plans) Required :
\ Spacing Bars 5B Slope
B Varies
M R
; =
1 Bars 5B S
- (Typ.) —
(—Ba/s 5B (Typ.)
/ N
- R 1% 1 w‘ o
ol |
~ i | o o) X

| J
Bars 5A @ 6" sp.

Spacing |3

3" Cover (Bottom)

Const. Joint
Permitted

2'" Cover (Top & Sides)
2 sp.e@ 1'-0" = 2'-0"

2i_gn

2 sp. e 1'-0" = 2'=-0"

\
\Boﬁom of Spread Footing

(Level Transversely)

30

Bars 5B

SECTION B-B TYPICAL SECTION THRU T FOOTING

REINFORCING STEEL NOTES:

7'-0" BILL OF REINFORCING STEEL _ / _ , ,
1. Allbar dimensions in the bending diagrams are out to out.
5'-515" 1'-645" Expanded Shoulder MARK SIZE LENGTH 2. Lap splices for Bars 5B shallbe a minimum of 2'=2".
Varies (2=0" Min.) A 5 6'—8" 3. The Contractor may use Welded Wire Reinforcement when
) ) \ B 5 s Food approved by the Engineer. Welded Wire Reinforcement
Barrier Gutter Line —] A | on 7 5 ]4[75/' shall conform to ASTM A 49/.
(Typ.)
Bars 5V @ 8" sp. ., . . , CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS
Shoulder L —— 42" or 54" Pier Protection Barrier
Pavement or Const. Joint Spacing 5A 6'-8" | 6'-8" |
Fill (see Plans) Required Bore 55 Slope - Length as Required ‘
\ Varies <
o
S T
|
| BARS 5A & 5B .. BARS U
= :V‘ | ‘?y\
S| ! Length gs required -
Bars 58 (Typ.) — : For Bars 5V see
1(9;#5 )55’ Bars 5U @ 6" sp. a‘j\\c I Bending Diagram \//
yp- W |
g ‘ * _____r____- | Sheet 8. . ‘ BARS 5B
= ] 5 5 5 = ] I I'>Drainage Structure, (within Flared End Treatments)
‘ 4 ‘ ) 15 : Utility, etc. if present.
! A A A Lol o | L 1|1 see Pans for actuol ESTIMATED BARRIER FOOTING QUANTITIES
[ 7 | locations an
/ _h : coﬂﬁgufcf[oﬂs ITEM UNIT OUANTITY
\ . Obtional Const L Concrete CY/LF 0.335
Bottom of Spread Footing 3" Cover (Bottom) J’D- t (See Note 1) Reinforcing Steel (w/ Bars 5V) Cantilever Footing LB/LF 64.32
(Level Transversely) B . om ee Note 3" Lip (See ; ; ;
2" Cover (Top & Sides) Note 1) Reinforcing Steel (w/ Bars 5V) T Footing LB/LF 63.01
ote NOTES:
30 5 sp.@ I'-0" = 50" 7'—9" Spacing 1. Provide 3" lip when optional construction joint is used. Omit 3" lip adjacent to Barrier Wall Inlets and as
5 55 required to provide 2'" min. clear between Cantilever Footing and adjacent Pier Footing or Column.
ars 2. See Sheets 7 & 8 for Barrier Details.
SECTION C—-C TYPICAL SECTION THRU FRONT CANTILEVER FOUTING

BARRIER FOOTING DETAILS
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Field cut, rotate and shift
Bars 5A & 5U in Footings ,’
as shown (Typ.) P

Field bend and shift Bars 5B
in Crash WallFooting to lap

2'=0" min. with Bars 5B in 4
Barrier Footing (Typ.)

Barrier Footing

(type varies) \ ,
__________________ /

Field bend Bars 5B in Crash
Wall to extend 2'=0" min.
into PPB (Typ.)

Crash Wall
Footing

N

\Barr/er Gutter Line \G/

42" or 54" Pier Protection Barrier

32" Concrete Barrier Wall

Di_gn

PLAN VIEW
(Concrete Barrier Wall Continuation shown, Guardrail Continuation similar)
g
NS
)i\ ~
— @
|
om|Q
Q|-
. . . Q|
(42" Pjer Protection Barrier) = 1'-8" s v
(54" Pier Protection Barrier) 3'-8" I
—|o
S|
/ \ S
| \\\ |
| ~
| Match Cross %
L I Slope of Shoulder K
| | N
| i~
|
’\V
Field trim Bars 5C
42" or 54" Pier 42" or 54" Crash Wall X and bend Bars 55
locally as required

See Plans for length
VIEW G-G

Protection Barrier

to maintain cover (Typ.)

X Match height of adjacent
Pier Protection Barrier

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS BILl OF REINFORCING STEEL
Gi-g" MARK SIZE LENGTH
i ‘ B 5 As Reqd.
| Length as Required | C 5 6—4" ; 7—4n
A e s
BARS U U 5 11'-0"
BARS 5B REINFORCING STEEL NOTES:
| 2'-8" | 1. Allbar dimensions in the bending
J S ‘ ‘ diagrams are out to out.
A R 2. Lap splices for Bars 5B shallbe
- o a minimum of 2'=2".
‘ \[ 3. The Contractor may use Welded
‘ 5'-4" | 42" PPE h Wire Reinforcement when approved
6'—=4" 54" PPB by the Engineer. Welded Wire
BARS 5C BARS 5E Reinforcement shall conform to
ASTM A 497.

ESTIMATED CRASH WALL & FOOTING QUANTITIES
ITEM UNIT QUANTITY
Concrete (Footing) CY/LF 0.260
Concrete (42" Crash Wall) CY/LF 0.389
Concrete (54" Crash Wall) CY/LF 0.500
Reinforcing Steel (42" Crash Wall) LB/LF 66.06
Reinforcing Steel (54" Crash Wall) LB/LF 70.23

NOTES:

1. Provide 3" lip when optional construction joint /s used.
2. See Sheet 8 for Barrier Details and Sheet 9 for Barrier Footing details.

~~ 33 Ji_on
@@
ala &
Qa7 T _on
N 3'-0 e 4'-0
Ny §D
¥|o e i
* 3 3
— Bars 5E placed
with Bars 5C
2" Cover
s |5 (Typ.) L ]
oo+t
DRSS
AR ,
=~ ~_b— ’\V
Match Cross g P ! 9
Slope of Qla Construction o
Shoulder D9 Joint permitted gagigf
\ <+ |0 \L sp.
: — Op tional Construction
N Bars 5B (Typ.) Joint (See Note 1)
~ Bars 5B
B 5U e 6" sp.
- ars sp (Typ.)
. gl i —— i — \, )
Spacing 5 | o o o > = \M
Bars 5B [
~ (—: Q\ Q 0 a / T a ‘".
- ‘ \\ [
3 Lip 3" Cover (Bottom) Bottom of
(See Note 1) 2" Cover (Top & sides) Spread Footing
Spacing 2 Sp.e 1'-0" 3 Sp.e 1'-0" ‘ 30
Bars 5B ‘ \
SECTION H-H

NOTE:
PPB = Pier Protection Barrier

CRASH WALL & FOOTING DETAILS
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