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Standard post section guardrail
outside of nested portion

37'-6" nested W beam

A

Two nested W beam rail elements

SHEET

STATE NUMBER|

PROJECT

NOTE:

1. 25'-0" rail lengths may be used to eliminate the
intermediate lap without a post. Do not place a lap
without a post unless needed due to length of gap.

2. Posts 1 thru 6 are CRT posts with two blockouts.
See Section B-B for details.

3. Install the back face of the nested guardrail a minimum
of 5'-0" from the face of the curb-like headwall.

B <—|
37'-6" nested W beam

(6 - 12'-6" sections OR 2 - 25'-0" and 2 - 12'-6" sections)

(6 - 12'-6" sections OR 2 - 25'-0" and 2 - 12'-6" sections)

6 spaces @ 6'-3" Post spacing 25', 18.75', or 12.5' 6 spaces @ 6'-3" | Standard post
(See Note 1) = section guardrail
. . Beginning lap outside of nested
Existing lap Intermediate lap with post portion
\ _/ — — — — — — / — — — — — — \

24" or less
| | | | | | | | | | | | | | | | | | | | | | | | | | | |
e e T T A A A N A R
| | | | | | | | | | | | | | |
B B B B B B B — oo B B B B B B
| : | : | : | : | : | : | : B R LT B b B, o b by b s ! : ! : ! : ! : ! : ! : ! :
) ) ) ) 1 2| 3 S N o4 5 6 ) ) ) )
o
2 LU
\ | g N % Edge of pavement or ground line
See Note 2 and 3o |0 at face of rail as applicable
Section B-B < 1Y B<J
)
ELEVATION

8 - 2" x 93" guardrail
bolts and recess nuts (typ.)
Nested W-beam rail element

Nested W-beam rail element

Direction of travel

ENDING LAP

INTERMEDIATE LAP

WITHOUT POST

L \ CRT wood post

with blockouts (typ.)

Nested W-beam
rail element

= -

BEGINNING LAP

5!_0"
W-beam guardrail 1 3: o A
\E E\l N
[
A = | f\ﬁ |
- © L
N ™y ]
v ca Ca ca o o8 | i
A>AA>AA>‘AA>AA>A ii
SECTION A-A SECTION B-B
(See Note 3) (See Note 2)
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
U.S. CUSTOMARY STANDARD
G4 W-BEAM GUARDRAIL
LONG SPAN, DOUBLE-NESTED
GUARDRAIL SYSTEM
NO SCALE STANDARD APPROVED FOR USE 1/1994 STANDARD
REVISED: 4/1994 6/2005 617-24
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Standard post section guardrail
outside of nested portion

11.43 m nested W beam

A

Two nested W beam rail elements

SHEET

STATE PROJECT NUMBER

NOTE:

1. 7.62 m rail lengths may be used to eliminate the
intermediate lap without a post. Do not place a lap
without a post unless needed due to length of gap.

2. Posts 1 thru 6 are CRT posts with two blockouts.
See Section B-B for details.

3. Install the back face of the nested guardrail a minimum
of 1.5 m from the face of the curb-like headwall.

4. Dimensions without units are millimeters.

B <—|
11.43 m nested W-beam

(6 - 3.81 m sections OR 2 - 7.62 m and 2 - 3.81 m sections)
6 spaces @ 1.905 m

Post spacing 7.62 m, 5.715m, or 3.81 m

(6 - 3.81 m sections OR 2 - 7.62 m and 2 - 3.81 m sections)

6 spaces @ 1.905 m Standard post

—/ Existing lap

(See Note 1)

/ Intermediate lap with post

section guardrail
outside of nested
portion

Beginning lap

Tt ot o tnt toet tont Tt

L) Al

7.3 mor less

[
m?

Section B-B

8 - M16 x 50 guardrail bolts T
and recess nuts (typ.)

" Nested W-beam rail element
Nested W-beam rail element ¥

Direction of travel

ENDING LAP

INTERMEDIATE LAP

WITHOUT POST

v
v
v
v
[
v
v
v
v

Curb or
headwall

Slab or
pipe culvert

ELEVATION

CRT wood post
with blockouts (typ.)

l Nested W-beam
i : / rail element

BEGINNING LAP

N
8
Q
3
IS
Q
n§;
730

400| 550

T

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

N
{

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
. . . . . [
s s s s s Lo
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SECTION A-A
(See Note 3)

SECTION B-B
(See Note 2)

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

METRIC STANDARD
G4 W-BEAM GUARDRAIL
LONG-SPAN, DOUBLE-NESTED
GUARDRAIL SYSTEM

STANDARD APPROVED FOR USE 3/1996
REVISED: 8/1997 6/2005

NO SCALE STANDARD

M617-24
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12"

4" 4" 2

FOR COMMENT

3_;/2" 23/4"

holes

(typ.)

12;/2 ”

?
oo
CT)*

23/41: 3_;/2 "

\ 78" thick steel plate

BEARING PLATE

\— 1%" dia.

SECTION A-A

Two nested
W beam rail
elements

71_6 ”

= : Top of pavement

at face of rail

SECTION B-B

Secure block from
rotation with 16d

galvanized nail ‘\

6:_0"

" x 8" wood post
Posts 1 and 2

SECTION

Two nested W beam rail elements

c-C

6" x 8" x 14" long
wood blockout

/ Two nested W beam R

rail elements

Single W beam
rail element

for rubrail

1:10 or
flatter

6:_0"

Al

SECTION D-D

Single W beam rail element

22"

18‘%”

Guardrail blocks not shown for clarity

18%" 18%" 18%" 37%

L4 3 7;/2 "

37;/2"

37;/2"

Standard post

=
1 0"
(min.)

&

T

&

Rubrail j‘

-

W section
|-> D

#7 H.S. hex bolts with bearing plate or
an approved concrete insert anchor assembly

PLAN

Pay Limits

b

Pay Limits

SHEET

STATE NUMBER

PROJECT

NOTE:

The rubrail may be shop bent in the last
37%" to facilitate installation.

CENTER drill wood blocks for rubrail located on
posts 1 through 4. Secure blocks to post 1
through 3 with M16 carriage bolts.

Posts 1, 2, 3, 4 and 6 require an additional
hole to attach lower wood blocks and/or the
rubrail.

Do not bolt nested W beam or rubrail W beam
to posts and blocks on posts 1, 2, 3 and 5.
Bolt blocks directly to posts.

Reinforced concrete wall or bridge parapet
must be capable of developing a 59.6 kip pull
out strength.

WOOD BLOCKS
FOR RUBRAIL
THICKNESS 1 | THICKNESS 2
6%" 6%"
53" 5"
4" 3%"

2%" 2%6"

NO BLOCK NO BLOCK

o8

2"

’4—»

34" dia. hole

Terminal 4 7"
connector

Connection to Structure

#5 x 18" guardrail bolt and recess nut
with a plain round washer under the bolt
head and a steel washer under the nut

Guardrail System G4==

14"

22"

8" :
v

>
>
>

v
Sy
v

Reinforced concrete /

wall or bridge parapet

ot

Rubrail

with a plain round washer under the bolt
head and a steel washer under the nut

ELEVATION

gq\h.;

,,,,,

#5 x 10" guardrail bolt and
recess nut with a plain round
washer under the bolt head

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

NO SCALE

-

4 ”

T

;s

14"

7"
See Table

Thickness 1
See Table
Thickness 2

FRONT

WOOD BLOCK
FOR RUBRAIL

TOP

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

U.S. CUSTOMARY STANDARD
G4 W-BEAM GUARDRAIL
CONNECTION TO
VERTICAL FACE STRUCTURE
WOOD POSTS

STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

STANDARD

617-25

5/2005
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Secure block from

SHEET

STATE NUMBER|

PROJECT

: : 150 x 200 x 360 long
rotation with 16d
= . | FOR COMMENT e e
T\‘ Two nested W beam . i
20,100, 100 _ 20 rail elements NOTE:
. The rubrail may be shop bent in the last
Q wg ;ﬁtiadi / 950 mm to facilitate installation.
® elements Si/_';g/ ‘;" w b‘z'_am . CENTER drill wood blocks for rubrail located on
S \ — 28 dia. Fa’ e Zm?/” S posts 1 through 4. Secure blocks to post 1
S ‘ ® @,/ I(7toles) or rubrai 5 through 3 with M16 carriage bolts.
N —O- yP. o
g 1 \ \ [} ﬁ . Posts 1, 2, 3, 4 and 6 require an additional
SIS N o & 1:100r o hole to attach lower wood blocks and/or the
O m ] ~ flatter R rubrail.
R \ ~ ~ .
‘ | . Do not bolt nested W beam or rubrail W beam
\ ) & ‘ ! 1 to posts and blocks on posts 1, 2, 3 and 5.
16 thick steel plate ~ ! ! Bolt blocks directly to posts.
f’A “ . .; " : T 200 x 200 wood post 150 x 200 wood post —N . Reinforced concrete wall or bridge parapet
BEARING PLATE w Top of pavement ! ‘ Posts 1 and 2 N must be capable of developing a 265 kN pull
: at face of rail ! ! ! ! 150 é( 2001_ out strength.
: : ! ; wood pos
| : | ! . Furnish hardware in the metric sizes shown.
A ! A L AR P Equivalent US Customary sizes may be used
when metric sizes are not available.
SECTION A-A SECTION B-B SECTION C-C SECTION D-D . , . . -
. Dimensions without units are millimeters.
Two nested W beam rail elements Single W beam rail element .
Guardrail blocks not shown for clarity
475 475 475 475 950 950 950 950 Standard post
- ~= - -~ -t ~= o O WOOD BLOCKS
FOR RUBRAIL
I—»A I—» D POST| THICKNESS 1 | THICKNESS 2
@ 164 158
=i @ 131 125
R RN O o
St e | @ 67 61
STSTIA X ® NO BLOCK NO BLOCK
N b | rﬂ’»
M22 H.S. hex bolts with bearing plate or
an approved concrete insert anchor assembly
Pay Limits i Pay Limits — 20 dia. hole
Terminal 7 180 Connection to Structure Guardrail System G4 / 100
connector /7,5[2;5 or M16 x 460 guardrail bolt and recess nut - "
\ ! 1 with a plain round washer under the bolt o
o s N head and a steel washer under the nut 3 - ~
N N S — : : : — — — }—\o — — RS kS
. ’ © C o ‘ o : T : : : : : : : / : : : O‘ ‘O : : : : % m m "E
e e —————————————— o — e — 3 §'s 3y
g polel e ——V——— — - — — Sk Sk
Q| ™ - ° ‘ s B i e i m— sl =
) L 100 e ——— S S — sl s
J 1 -"He -® B> i (e ——— i ——— RE— O T T
st | iloc efe——F— ¢ % — IRk FRONT TOP
~ LI —le = — = = l_\ = — = =
R N o o o L o o o o WOOD BLOCK
R S S T S Co Co Rubrail | | C C N FOR RUBRAIL
Reinforced concrete / N ﬁ N ﬁ BN h BN h BN ﬁ BN ﬁ BN ﬁ E ;j?e of p}a V‘:’Im ent 0’; gr gj’” d line
wall or bridge parapet N N N N N N SN at face or rall as applicable U.S. DEPARTMENT OF TRANSPORTATION
g€ p P ! ! ! ! ! ! ! ! ! ! ! ! ! ! ——N— FEDERAL HIGHWAY ADMINISTRATION
! : ! : : : : : Lo 1 1 1 1 ! ! FEDERAL LANDS HIGHWAY
R A £ 2 . 64 W-BEAM GUARDRAIL
A et wdes i 16 x 255 quardral bot and CAL FACE STRUC
| 1 | 1 head and a steel washer under the nut recess nut with a plain round VERTICAL FACE STRUCTURE
oo oo washer under the bolt head WOOD POSTS
ELEVATION NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD
REV[SE:?\:H: 5/2005 M617-25
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STATE PROJECT SHEET

NUMBER|
6" x 8" x 14" long
FOR COMMENT [
" " " " Two nested W beam
1 2 K 1 rail elements NOTE:
1. The rubrail may be shop bent in the last
S Two nested 37%" to facilitate installation.
By W beam rail .
. @ _ elements -- Single W beam 2. Offset drill wood blocks for rubrail to sit
X \ — 1%" dia. ’f'a’ e gmf‘;” N squarely on the post flange posts 1 through
NI | ®// holes or rubral &N 4, Secure blocks to post 1 through 3 with
N . ‘ ®—-O— (typ.) o I N #5 carriage bolts.
N ! ! J ! :
™ ‘ N i ! s 1:10 or = 3. Posts 1, 2, 3, 4 and 6 require an additional
z ®— i ' < flatter R hole to attach lower wood blocks and/or the
n\N“ | N © ] © [ rubrail.
\ ] —N—r 4. Do not bolt nested W beam or rubrail W
5/;2 " t;m}kt 11 11 ! ; ) ' beam to posts and blocks on posts 1, 2, 3
steel plate N i : ) ' i ' and 5. Bolt blocks directly to posts.
P N ; 11 W8 x 13 steel post W6 x 9 steel post W6 x 9
BEARING PLATE Lt Top of pavement f / Posts 1 and 2 N\ N\ steel post - Reinforced concrete wall or bridge parapet
. . at face of rail i | i I i I must be capable of developing a 59.6 kip
pull out strength.
SECTION A-A v | |
SECTION B-B SECTION C-C SECTION D-D
Two nested W beam rail elements L Single W beam rail element .
Guardrail blocks not shown for clarity j
183" 183" 183" 18%" 37%" 37%" 375" 37%" Standard post
-~ R e : = : T : ~ : T P WOOD BLOCKS
10" B C #5 carriage bolt. D FOR RUBRAIL
Tmin.) |—> |—> Field drillhole |-> POST | THICKNESS 1 | THICKNESS 2
f in flange. @ 6%" 6%"
A, Rubrail T T T @ 55" 5"
S 3 ol . . . © 4" 3%"
- . |\ @ 25/8 ” 27/16"
B | 1 ‘X ® NO BLOCK NO BLOCK
L L L | A e
B C PLAN D
#7 x 14 H.S. hex bolts with bearing plate or
an approved concrete insert anchor assembly.
Pay Limits L Pay Limits %" dia. holes
Terminal 2> 7" Connection to Structure Guardrail System G4 / ;
connector m #5 x 10" guardrail bolt and recess nut At post 7 backup plate
(S ! :, with a plain round washer under the bolt bolted to block only % @/
AN s o head and a steel washer under the nut. i ~ - ~
R - = \E\‘:‘ — —h —h —n —5 t}x—r}, — — : 2 @ g
b e I T . . A - AN . . %% % 5]
| s | o, H— H— S Ly I ER H— S s c | R S|~
178 e e —= — — — o — == — ol= N 3 g 3 Q
- = = = = —— Sk S
el S e ‘ N — — — — — — _ L
m > @ o o : : : - - : : — o s
-+ - —e ® O— T—= T — — — ife]m — 2
o | le ——=- — — — b — FRONT ToP
s — = = = = -
Le e o o o o L o o o o WOOD BLOCK
SN AARE n n n Rubrail | n n N FOR RUBRAIL
i Edge of pavement or ground line
5277?5?%;2":5?§§et/ o o e o . . . at face of rail s applicable. o Ao
o o o oo T T P - FEDERAL LANDS HIGHWAY
L L o o o L L o U.S. CUSTOMARY STANDARD
1 2! 3 4 5 6 7 Kl G4 W-BEAM GUARDRAIL
N B NNECTION T
P P #5 x 2" guardrail bolt and recess nut VERTI%%L F A((::E (S)T RU%TU RE
b P with a plain round washer under the bolt
! ! head and a steel washer under the nut. STEEL POSTS
- - NO SCALE STANDARD APPROVED FOR USE --/--—- STANDARD
ELEVATION 1796
DRAFT:  5/2005
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NUMBER|
150 x 200 x 360 long
= | FOR COMMENT Wcicionri
Two nested W beam
50 100 100 50 rail elements NOTE:
1. The rubrail may be shop bent in the last
o Two nested 950 mm to facilitate installation.
[N W beam rail .
® elements S”.;g/ ‘;" W beam 2. Offset drill wood blocks for rubrail to sit
9 \ — 28 dia. rail element squarely on the post flange posts 1 through
S for rubrail () Y ;
o | @,/ holes [ 4. Secure blocks to post 1 through 3 with
N o | CT) —e- (typ.) 1 ' M16 carriage bolts.
] N
o ‘ }.,9, S N o 1:100r o 3. Posts 1, 2, 3, 4 and 6 require an additional
o O m ] flatter R hole to attach lower wood blocks and/or the
R \ ~ ~ [ rubrail.
\ ] & b 4. Do not bolt nested W beam or rubrail W
16 thick steel plate ~ , beam to posts and blocks on posts 1, 2, 3
A it i and 5. Bolt blocks directly to posts.
L N ; ‘f W200 x 19 steel post W150 x 14 steel post w150 x 14
BEARING PLATE ot Top of pavement , Post 1 and 2 N N steel post > Reinforced concrete wall or bridge parapet
- at face of rail " ! I " ! must be capable of developing a 265 kN pull
i ! b b out strength.
SECTION A-A Yoo Y Lo 3 Lo 6. Furnish hardware in the metric sizes shown.
Equivalent US Customary sizes may be used
SECTION B-B SECTION C- SECTION D-D when metric sizes are not available.
7. Dimensions without units are millimeters.
Two nested W beam rail elements L Single W beam rail element .
Guardrail blocks not shown for clarity ‘
475 475 475 475 950 950 950 950 Standard post
- - - - o O WOOD BLOCKS
A M16 carriage bolt. FOR RUBRAIL
|—> Field drill hole |-> POST| THICKNESS 1 | THICKNESS 2
in flange. @ 164 158
‘ B ©) 131 125
RN 2 & z
RS @ 67 61
SIS ® NO BLOCK NO BLOCK
|_> 20 20
|
A D 7
M22 x 350 H.S. hex bolts with bearing plate or
an approved concrete insert anchor assembly.
Pay Limits L Pay Limits o 20 dia. holes
Terminal 7 180 Connection to Structure Guardrail System G4 f
connector /7,5[2;5 or M16 x 255 guardrail bolt and recess nut At post 7 backup plate
\ ! 1 with a plain round washer under the bolt bolted to block only o @/
o s N head and a steel washer under the nut. S - - ~
VN . . N —n — —n = 7 0| kS
Aol —Ho T i T Ty i o i S S g8
Sy S v ) S — — — ok — — ISISS X % Q S g
o Foo\@L —H i — — — — — — g4 Sk
0 94 a Y Y t— t— r—) r— L
Q| ™ N S S — — — — —
a R A — — — — —
Y - — o ®© T—cs T T T T T T T TO T T
gt |l = — 2 B o B FRONT TOP
Mp . ey = = = ‘ = | L L
R o o B o L o o o o WOOD BLOCK
P o o o o Rubrail | o o N FOR RUBRAIL
Reinforced concrete / NS N NS N N NS NS Edge of pavement or ground line
wall or bridge parapet N N - - - - N at face of rail as applicable. U.S. DEPARTMENT OF TRANSPORTATION
g€ parap P Do P Do Do N\ FEDERAL HIGHWAY ADMINISTRATION
Do o Do o o b FEDERAL LANDS HIGHWAY
1 2 3! 4 353 363 5! D gl METRIC STANDARD

8 G4 W-BEAM GUARDRAIL
CONNECTION TO
VERTICAL FACE STRUCTURE
STEEL POSTS

STANDARD APPROVED FOR USE 3/1996 STANDARD

REV[SE:?\:H: 5/2005 M617-26

M16 x 50 guardrail bolt and recess nut
with a plain round washer under the boit
head and a steel washer under the nut.

ELEVATION

NO SCALE



schapman
For Comment


23-Jun-2004 04:07 PM

F:\StanDraw\Draft\V8\st61727.dgn [US Customary]

SHEET |
Steel spacer tube Secure block from STATE PROJECT NUMBER
12" Tube Flush See Standard 617-29 rotation with 16d
on gqn 4n  on M; garll'j':r galvanized nail. Double nested
e Concrete barrier Concrete barrier 7" x 4" block. Two nested W beam posts 3 thru 5
\ See table on rail elements NOTE:
‘ | | Standard 617-29 y
NS | | for thickness. 1. Posts 1 through 5 require an additional hole
N E‘B* \ \ 1%" dia. holes (typ.) Posts 1 thru 4. \E to attach lower wood blocks and/or rubrail.
. ;f:a 1 ‘ ‘ / [} ; N0 b Single bent plate rail 2. Center drill wood blocks for rubrail located
N “’" | ®;/ o 1 element for rubrail - on posts 1 through 4. Secure blocks to
N G‘B* B i - a post 1 thru post 4 N posts 2 and 4. Secure rubrail and blocks to
.a'\;‘ | R ! X posts 1, 3, and 5 using M16 carriage bolts.
LN ‘ : . : i
5, ©- o M .. @ 1:10 or 3. Do not boit W beam to posts and blocks at
% [ N NN N ’/[ flatter posts 2 and 4.
. i -
» I A — - 4. Reinforced concrete wall or bridge parapet
%" thick steel plate R must be capable of developing a 59.6 kip
I pull out strength.
a N ! 6" X 8" X
N\ 8" x 8" x 7'-6" post. 6'-0" post.
Post 1 and 2 Posts 3 thru 9
BEARING PLATE Wood blockout See N ost4an osts 2 trd
Standard 617-29 |
#7 x 13%" H.S. hex bolts with SECTION A-A SECTION B-B SECTION C-C SECTION D-D
bearing plate or an approved
Concrete insert anchor assembly.
Two nested W beam rail elements L Single W beam rail element .
17%" Guardrail blocks not shown for clarity
12" 18%,"  18%" 18%" 18%" 37%" L 37%" L 37%" L 37%" _,_ Standard post
‘ \ section

B C Bent plate rubrail D
|—> See Standard 617-29 6"x 8"

™ a e

L N L S O B D L N
> Steel spacer tube - - |—> ‘
A See Standard 617-29 B C PLAN D
Pay Limits Connection to Structure __ Pay Limits Guardrail
23" 57" 6" System G4
83_;/2"
. .[~ "
Terminal <, #5 x 18" button head bolt and recess nut Back-up plat
connector )7‘9"2‘&' . with a rectangular plate washer under the ack-up piate
— ¢ R St T S = "I& bolt head and a steel washer under the nut.
: > e ——— 4““ T — — A e ~—— T s—Ts
e e ——— ——— — o — ~— =
A“AAA“Aiﬂo - - T To - ! ‘ i L i 4" curb
/;\ .§i|‘oﬂ‘ » RN 1T1‘o°1 : : 2! L :@:‘ /20’-0"Iong
R YA B R Sy Y B AT T I B S M B
SRR T S SIS \ / |
Reinforced concrete J N\
wall or bridge parapet 49" B B | | B B | | B — | | 9 !
C6" x ¥3" rubrail N Bent plate rubrail N Edge of pavement or ground line . | -~~~
#5 x 6" expansion Wood blockout See See Standard 617-29. See Standard 617-29. at face of rail as applicable. U#?sb%ﬁiﬁm;?vz 3:‘?@3&;?&;%%%
anchor bolt (typ.) Standard 617-29 : N : N : A : A : A : A : A : A FEDERAL LANDS HIGHWAY
Attached to rubrail o o . . . . . . U.S. CUSTOMARY STANDARD
B P2 3 4 5 6] 7 8 G4 BEAM GUARDRAIL
#5 x 13" button head bolt and recess nut CONNECTION TO STRUCTURE
F O R O M M E N T 1 ! 1 ! with a rectangular plate washer under the SAFVEV.I(-)YO% H[eOPSETFSACE
c SR ! SR ! bolt head and a steel washer under the nut.
ELE VA TI ON NO SCALE STANDARD APPROVED FOR USE --/-
/= STANDARD
REvélsaiDF:n 6/2004 617'27
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STATE

PROJECT

SHEET
NUMBER

Steel spacer tube Secure block from
300 See Standard M617-29. rotation with 16d
Tube flush galvanized nail, Double nested
50 100 100_ 50 w/ barrier 180 x 100 block. posts 3 thru 5
R Concrete barrier Concrete barrier P i_‘ b OCK. Two nested W beam
\ ee Labie on rail elements NOTE:
‘ | | Standard M617-29
S ‘ ‘ for thickness. 1. Posts 1 through 5 require an additional hole
N | , Posts 1 thru 4. EEEEEIE (EEEEE to attach lower wood blocks and/or rubrail.
o— | \ 28 dia. holes (typ.) \
S | ! ‘ / i K ; i Single bent plate rail 2. Center drill wood blocks for rubrail located
o % l \ é,/ 1 element for rubrail R on posts 1 through 4. Secure blocks to
AT i CT)* O d post 1 thru post 4 Y posts 2 and 4. Secure rubrail and blocks to
S | " ! posts 1, 3, and 5 using M16 carriage bolts.
' . ‘ g
o ®— S| L S 1:10 or 3. Do not bolt W beam to posts and blocks at
N \ N . N /[ flatter / posts 2 and 4.
R i =
\ o N - A - - ! 4. Reinforced concrete wall or bridge parapet
. a RN | w must be capable of developing a 265 kN pull
16 thick steel plate ~ s ! \ out strength.
LIRS | w 150 x 200 x
B S iggt)g i(,)% )2 2290 post. TN "1’831? gotsht. 9 5. Furnish hardware in the metric sizes shown.
I N osts ru Equivalent U.S. Customary sizes may be used
BEARING PLATE gg% flgcﬁl;z%:qu / when metric sizes are not available.
6. Dimensions without units are millimeters.
M22 x 350 H.S. hex bolts with SECTION A-A SECTION B-B SECTION C-C SECTION D-D
bearing plate or an approved
Concrete insert anchor assembly.
Two nested W beam rail elements L Single W beam rail element o
445 Guardrail blocks not shown for clarity ‘
300 475 475 475 475 950 L 950 L 950 L 950 __ Standard post
‘ ‘ section
A C Bent plate rubrail
™ B See Standard M617-29. D
|—> a i |—>

g 150 x 200
i

» Steel spacer tube » » »
A See Standard M617-29. B [o) PLAN D
Pay Limits Connection to Structure __ Pay Limits Guardrail
576 1429 145 System G4
2100
. Z-
Terminal 2 M16 x 460 button head bolt and recess nut Back- Jate
connector mf 0 with a rectangular plate washer under the up p
N ¢ S S . T, T N; bolt head and a steel washer under the nut.
R L S S I O —— — = S IR TRt Ny o oo
e e e o~ = —h —— o
o |© — -— — — — e e ——r— e e
S D e S 1 B e Y e e e R e = T o || =
R s v :“, s lo | | | | o | | | | | | | | | curi
"’/% A|,oﬁ‘ 0 1T1‘ool L o L :@:‘ /G.Imlong
R SAES SCEREE S | ) DRI B S I o I I —
i A TN - N | / |
1 | | | | Lo Lo Lo Lo Lo Lo RN
Reinforced concrete 39 : : : : : : : : : : : : : : : : N
wall or bridge parapet 1245 B B : : e e : : e : : L9
C150 x 12.2 rubrail N Bent plate rubrail N Edge of pavement or ground line 1, B
M16 x 150 expansion Wood blockout See See Standard M617-29. See Standard M617-29. at face of rail as applicable. e DA Or TNerORTTon
anchor bolt (typ.) Standard M617-29 A Lo A A R R R o FEDERAL HIGHWAY ADMINISTRATION
Attached to rubrail | ! | ! | ! | ! | ! | ! | ! : ! FEDERAL LANDS HIGHWAY
with M10 x 75 bolt | ! | | | ! | ! | ! | ! | ! | | METRIC STANDARD
o1 20 A 4 5 L6 L7 18
T o G4 BEAM GUARDRAIL
1 1 M16 x 330 button head bolt and recess nut CONNECTION TO STRUCTURE
! | ! | with a rectangular plate washer under the SAFETY SHAPE FACE
””””””” ELEVATION bolt head and a steel washer under the nut. WOOD POSTS
NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD
e s M617-27
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F:\StanDraw\Draft\V8\st61728.dgn [US Customary]

SHEET |
Steel spacer tube STATE PROJECT NUMBER|

See Standard 617-29

1 2"
Tube flush
21‘ 4" L 4" ‘_2" w/ barrier 7" x 4" block. gg:tg/g r;ﬁls'lgeg
e Concrete barrier Concrete barrier A X tob OCK. Two nested W beam
\ ee tadle on g rail elements ‘ NOTE:
‘ | | Standard 617-29 :
:’\‘, ‘ ‘ for thickness. | 1. Posts 1 through 5 require an additional hole
i G‘D* ‘ ‘ 1%" dia. holes (typ.) Posts 1 thru 4. \ A= B\ to attach lower wood blocks and/or rubrail.
. %":l | ‘ ‘ / I ; : [} Single bent plate rail 2. Offset drill wood blocks for rubrail to sit
Ny ®— - ®;j o ‘ element for rubrail - squarely on the post flange on posts 1
N1 ‘ i g post 1 thru post 4 N through 4. Secure blocks to posts 2 and 4.
NN R ! Secure rubrail and blocks to post flange on
™ ‘ Y E : . posts 1, 3, and 5 using #5 carriage bolts.
Y ©- o M N % 1:10 or
X ! N S N /[ flatter 3. Do not boit W beam to posts and blocks at
il . ] = posts 2 and 4.
\__ 5,7 thick steel plate s el 4. Reinforced concrete wall or bridge parapet
8 P I I \ must be capable of developing a 59.6 kip
RPN ' N Wé x 9 x pull out strength.
N W8 x 13 x 7'-6" post. =N 6'-0" post.
Post 1 and 2 Posts 3 thru 9
BEARING PLATE Wood blockout See TN ost L an TN sts J thrd
Standard 617-29
#7 x 13%" H.S. hex bolts with SECTION A-A SECTION B-B SECTION C-C SECTION D-D
bearing plate or an approved
Concrete insert anchor assembly.
Two nested W beam rail elements L Single W beam rail element .
175" Guardrail blocks not shown for clarity
12" 18%,"  18%"  18%" 18%" 37%" L 37%" L 37%" L 37%" _,_ Standard post
‘ ‘ section

Bent plate rubrail

C See Standard 617-29 D

|—> 6" x 1"

|_> Steel spacer tube |_> |_> |_>

A See Standard 617-29 B C PLAN D
Pay Limits Connection to Structure __ Pay Limits Guardrail
23" 57" 6" System G4
83_;/2"
. .[~ "
Terminal <, #5 x 10" button head bolt and recess nut Back-up plat
connector m’. . with a rectangular plate washer under the ack-up piate
- ¢ = - — ~ = - — ~ bolt head and a steel washer under the nut.
- e Te N B S e — — — _— — — — .
=) o | | - : - - O‘\‘ ‘o : 14/ : Y \‘ : ; o ; =)
0o © O == o [e)mm — — — O ——r— —or— S ——— o
AA} — :i : BA(») - f(?\A = Ai - A: - A: - :‘i »»»ZA‘ K :‘ I Il [ [ [ [ [ [ =N k=] I I L\—\J I I L\—\J I I L\—\J I OL\—\JO\
i e o 4 8o T o | T = 4" curb
/&w= Cen 2 i gt e L i L K /20’-0”/ong
. o AA»A:fm N [“AA ;:ﬁ [g \ — = — T
" b b b b b b b b EE
Reinforced concrete 2 Lo Lo Lo Lo Lo Do Do Lo N\
wall or bridge parapet 49" N\ N\ b N N\ N\ N\ N\ 9!
C6" x ¥3" rubrail NE Bent plate rubrail #5 carriage bolt with Edge of pavement or ground line i
#5 x 6" expansion Wood blockout See See Standard 617-29. See Standard 617-29. nut and washer (typ.) at face of rail as applicable. U#?E.DIEE:\?_R:I—EEZNJ A%FA-II-)RP?Il\Il\Islggg'IA'I%?\IN
anchor bolt (typ.) Standard 617-29 ) : o : o : N : o P : N : N : N FEDERAL LANDS HIGHWAY
Attached to rubrail o N N o o o o o U.S. CUSTOMARY STANDARD
1 2, '3 4 5 6 7 8 G4 BEAM GUARDRAIL
L L CONNECTION TO STRUCTURE
FOR COMMENT SHE N sTeeL posTs
L L STEEL POSTS
ELEVA TION NO SCALE STANDARD APPROVED FOR USE —-/--- STANDARD
REvélsaiDF:n 6/2004 6 1 7 = 28
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F:\StanDraw\Draft\V8\st61728.dgn [Metric]

STATE PROJECT

SHEET

NUMBER|
Steel spacer tube
300 See Standard M617-29. 150 x 200 x 360 long
Tube flush routed wood blockout
; Double nested
SQA 100“A 100“A50 W/ barrier 180 x 100 block. pOStS 3thru 5
N Concrete barrier Concrete barrier P i_‘ o OocK. Two nested W beam
\ ee Labic on rail elements K NOTE:
‘ \ \ Standard M617-29 .
o ‘ ‘ for thickness. 1 1. Posts 1 through 5 require an additional hole
N (L)— ‘ ‘ 28 dia. holes (typ.) Posts 1 thru 4. x B\ A\ to attach lower wood blocks and/or rubrail.
S | ‘ ‘ / I K : I Single bent plate rail 2. Offset drill wood blocks for rubrail to sit
SR o - @,j | element for rubrail 2 squarely on the post flange on posts 1
o ‘ | | f post 1 thru post 4 " through 4. Secure blocks to posts 2 and 4.
S | ! Secure rubrail and blocks to post flange on
®- © l.‘..’ ’ ‘ © posts 1, 3, and 5 using M16 carriage bolts.
S ‘ S| » e S 1:10 or
N N . N flatter / 3. Do not bolt W beamn to posts and blocks at
K o . ] I I e posts 2 and 4.
o - R ! it ! ) i .,
\ : a R i ! i ! 4. Reinforced concrete wall or bridge parapet
16 thick steel plate N TN ! \ W150 x 13 must be capable of developing a 265 kN pull
IV . I ! ! X 13 x out strength.
N W200 x 19 x 2290 post. ——\"" 1830 post. g
N Post 1 and 2 N7 Posts 3 thru 9 5., Furnish hardware in the metric sizes shown.
BEARING PLATE z‘;% :I{gcl\lggl:llt; ._Szes' / Equivalent U.S. Customary sizes may be used
. ' ! ' ! when metric sizes are not available.
I ! o 6. Dimensions without units are millimeters.
M22 x 350 H.S. hex bolts with SECTION A-A SECTION B-B SECTION C-C SECTION D-D
bearing plate or an approved
Concrete insert anchor assembly.
Two nested W beam rail elements L Single W beam rail element o
445 Guardrail blocks not shown for clarity ‘
. 300 475 475 475 = 475 950 L 950 L 950 L 950 __ Standard post
‘ ‘ section
A B C Bent plate rubrail D
|—> See Standard M617-29. > W150 x 13
[

» Steel spacer tube » » »
A See Standard M617-29. B C PLAN D
Pay Limits Connection to Structure __ Pay Limits Guardrail
576 1429 145 System G4
2100
. Z-
Terminal 2 M16 x 255 button head bolt and recess nut Back- Jate
connector mf‘ 0 with a rectangular plate washer under the up p
N T AT P S S . I S N bolt head and a steel washer under the nut.
M le < - — T — — — oy o o N ~ o — e
e ge = o ———jor — — — b ——= —tor —— =
ie) — —— — — — — S TR—— ——— ——— ——— ETR——
§8TA »; == ; §> - B?;A » AA 5» Ai A: : A‘ A‘»T I :\ \: :\ \: :\ \: :\ \: 0:\ \:0 ! ! L‘_‘J‘ ! ! L‘_‘J‘ ! 100 b ! L‘_‘J‘ ! OL\—\J\O\
R s : 5 s lo | | | e} | | | | | | | | | curi
‘_“’A;A;.‘; L alpe] g 1T\go‘°; P 9 . P F\{;\ ] /G.Im/ong
SR VAR SRR | R AP ST B S I N ] T f T
1 Lo - - - Lo - - Lo SN
Reinforced concrete 39 - Lo Lo Lo - Lo Lo - N
Wall or bridge parapet 1245 LN L LN : : LN LN L LN L LN LN L : 9 i
C150 x 12.2 rubrail N Bent plate rubrail M16 carriage bolt with Edge of pavement or ground line b
M16 x 150 expansion Wood blockout See See Standard M617-29. See Standard M617-29. nut & washer (typ.) at face of rail as applicable. e DA Or TNerORTTon
anchor bolt (typ.) Standard M617-29 A R R N A AN N A FEDERAL HIGHWAY ADMINISTRATION
Attached to rubrail b b b b b b Lo Lo FEDERAL LANDS HIGHWAY
with M10 x 75 bolt 1 2 3 4 6 7 8 METRIC STANDARD
;; h G4 BEAM GUARDRAIL
- | CONNECTION TO STRUCTURE
L L SAFETY SHAPE FACE
ELEVATION STEEL POSTS
NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD
e s M617-28
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SHEET
STATE PROJECT R

Cut flange, bend and
weld as shown.

NOTE:

I. Dimensions not labeled are in millimeters.

Nl

2. Attach rubrail end flush with sloped toe of safety

| 2110 shape. Shop fabricate the CI50 x 12.2 rubrail end
! to be consistent with the slope of safety shape.
Both clockwise and counterclockwise fabrications
PLAN 3 may be required.
I./_3 3. Dimensional tolerances not shown or implied are
I intended to be those consistent with the proper
functioning of the part, including its appearance,
and accepted manufacturing practices.
B
| 140 |
Splice bolt slots Steel plate 290 mm
- 20 20 x 25 mm (typ.) width by 3.43 mm thickness Post bolt slots
8 ! © 20 x 65 mm (typ.)
8{ i | ! s S
- T
ot 1 [ A | ]l o = =
e e —— B R P8
1 T I
th 1251 || 950 i 950 i
] T =1
180 6 mm 55
P ELEVATION dia. hole
FRONT SIDE
BENT PLATE RUBRAIL
WOOD BLOCKOUT FOR RUBRAIL
ON CONCRETE SAFETY SHAPE
150
30 20 mm
Concrete safety Steel spacer tube, | / dia. hole
shape schedule 40 galvanized pipe, 150
168.3 0D x 250 mm long Cut flange, bend and
S —— —] Trim flanges, bend web weld as shown. | I
N \}’ R PRI R I N IR as shown and weld. :
o N AT AR o R G.)' i 9
S Sl ! = | R
T e e o T B Oy s o S —— | o : N
. I FRONT 0P
Bend Drill 13 mm dia. WOOD BLOCKOUT FOR
le (typ.)
u,: Drill 20 mm dia. hole (typ @ RUBRAIL ON STEEL POSTS
M - !_i)/no/e (typ.) ,\l
Mi6 carriage bolt and nut Nested W beam Py — b= 7 Y S
with rectangular plate rail elements o] Fy 1e | B
washer under the bolt head 7S A oo [ — o5
i I |._ U.S. DEPARTMENT OF TRANSPORTATION
L(,:‘[ ™~ /25: 990 :‘_ 460 I-—: 75 FEDERAL HIGHWAY ADMINISTRATION
STEEL SPACER BLOCK ) T s : i | FEDERAL LANDS HIGHWAY
| METRIC STANDAIT:E))DF\>
G4 W BEAM GUA AlL
ELEVATION CONIglEI(__:EITON STOPSETI§U%EURE
A Y SHA A
CI50 X 12.2 RUBRAIL RUBRAIL
NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD
REVISED: 171998 M6|7_29
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SHEET
STATE PROJECT R

Secure block from

rotation with 16d

300 galvanized nail Two nested W beam
AR rail elements R
50 | /02 . _lol . 50 e s NOTE:
L | | PR | U
! i i R - . j I /i fili
i ! i S| g e g N\ NE_ T I.. Dimensions not labeled are in millimeters.
T H i
| | | e . .
Q2 ! i i e 2. Reinforced concrete wall or bridge parapet
i G --—@-- i i RN L o o must be capable of developing a 265 kN
S i i I AN 3 0 o) pull out strength.
Q i I I . . © 0 0
M 0_ - ""‘: """ ‘(? """ {P;\ ‘_‘ 10 o 3. Connect steel spacer tube to rail element
& é) N 58 mm dia. /T?pfof pafvemer/vr /AV—/ flatter > only.
- NIRRT - rai - :
S , holes (typ.) R ar race of ral | | 4. Where reinforced concrete flare back
T L : ' ' . transition section is required, See Standard
/ : . : . : M6/7-32 or plan sheets, as appropriate, for
Steel plate S e details.
16 mm thickness Post and block
SECTION A-A —N— ’/y L DI
BEARING PLATE 3 : ' :
SECTION B-B SECTION C-C
Two nested W beam rail elements , Single W beam rail element
A . 950 475 | 475 475 475 950 . ‘ 950 ) 950 ) 950 ) 950 . Standard post
M22 H.S. hex bolts with [ ‘ | ‘ ‘ ‘ ‘ section
bearing plate or an approved
Concrete insert anchor assembly. — | B | ¢
| . . il
L—p Ll
Steel spacer tube PLAN
168.3 0D x 250 mm long
schedule 40 galvanized pipe
Pay Limits Connection to Structure __Pay Limits Guardrail
. Ml System G4
Terminal 180 6 x 50 mm butfon head bolf and recess nut MI6 x 460 mm button head bolt and recess nut Y
connector with a rectangular plate washer under the .
i bolt head and a steel washer under the nut. with a rectangular plate washer under fhe
S bolt head and a steel washer under the nut.
N N T e — - — — —
t 7 =) =) =) =)
i) TOT °l-o-l° '0'. .'0'. .'0' ——
N
Z Z Lo Lo Lo N
' ' JEE _._N._._ ' f —N—
' ' , Edge of pavemenf or grpund line N s
—\— —\— —\ — at face of rail as applicable. Lo

U.S. DEPARTMENT OF TRANSPORTATION
ELEVATION FEDERAL HIGHWAY ADMINISTRATION

FEDERAL LANDS HIGHWAY

METRIC STANDARD
G4 W BEAM GUARDRAIL
CONNECTION TO STRUCTURE
VERTICAL FLARED BACK
WOOD POSTS

NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD

v M6 17-30




22 NOV 2000

f:\standraw\metric\mst6l73l.dgn

wo nested W beam

Back-up
plate

beam

STATE

PROJECT

SHEET
NUMBER

300 rail elements rail element
50 | 02, 10 . 50 T LA _ _ NOTE:
i ! ! b | -
| | ' o . . P
: : 5 Fa -~ KT Ej > I.. Dimensions not labeled are in millimeters.
N ! : : e = | 2. Reinforced concrete wall or bridge parapet
'%'- "-@" i i AESOR . ] 3 must be capable of developing a 265 kN
I i i I . r R 0 O pull out strength.
ga i | ! b N [
) c; B _'_'_: ''''' _@ ''''' {P;\ R ‘\ 1:10 or 3. Connect steel spacer tube to rail element
T ™~ 28 mm dia o ,//"Top of pavement _________‘ﬁzfili// rlotrer - oniy.
) S s W . - - : [ B [ S
S i holes (typ.) R, K at face of rail .o .o 4. Where reinforced concrete flare back
~ wy ! P . transition section is required, See Standard
= \\ N . . ' . M6l7-32 or plan sheets, as appropriate, for
Steel plate details.
16 mm thickness T Fost and: block T
SECTION A-A " . . .
BEARING PLATE Do S
SECTION B-B SECTION C-C
Two nested W beam rail elements | Single W beam rail element
A . 950 475 |, 475 475 . 475 | 950 . 950 . 950 . 950 . 950 . Standard post
M22 H.S. hex bolts with | | section
bearing plate or an approved
Concrete insert anchor assembly. — | B | ¢
e 'z . ‘\. ‘. 'z . ‘\. ‘. ’::A:: :: ! § § § § é é é §
/ ORI | N [ X
= L»- A \ L>- B L»- C
Steel spacer tube PLAN

168.3 0D x 250 mm long
schedule 40 galvanized pipe

Pay Limits Connection to Structure

, Pay Limits Guardrail

U.S. DEPARTMENT OF TRANSPORTATION

G4 W BEAM GUARDRAIL
CONNECTION TO STRUCTURE
VERTICAL FLARED BACK

Terminal 150 MI6 x 50 mm button head bolt and recess nut System G4
connector ,_._.I with a rectangular plate washer under the
i bolt head and a steel washer under the nuf. (A Back-up plate
- TN T o e e o — — — ) .
SN B S R B G s i) - — = — B ——F "
. i .-4-49 - ;?Eﬁfg o] i [o] i o) °-o- i [o] i i [o) s [o) o3
b b ® . - L — — — e —
4= Voo Voo == — om— — om— R om— om— om— R
\ ) AR , a \ ARl , o \
Edge of pavemenf or grpund line o
e e v e e at face of rail as applicable. e .
ELEVATION FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
METRIC STANDARD
STEEL POSTS
NO SCALE STANDARD APPROVED FOR USE 3/1996

REVISED: 1271997

STANDARD

M6I1T7-31
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Shape to match bridge rail

/

200
215

g
i

225 850

750

2300

PLAN

25-407 Bars at 90 mm /

Adjust reinforcement to accommodate
W beam or thrie beam anchor system.

, 9-404, 405, 406 50 mm
50 mm .| Bars at 240 mm Cir.
// T—Ih—— |—>-A[403 Bars B c |
— / —
V. — o)
WINGWALL ISOMETRIC I T — } N
/”// v N
/ e € “l S
X
}
INNNG S
\¢]
I 1 I N AN N
L>' A |—>— B |—>— C
ELEVATION
100 mm
dia. pin s
250 200 gy
- I__ o &)
{
70 mm —
Q(O dia. pin Afl ﬁT‘ Ul
370 412 Bars
Q .
. b75 x "——‘ continuous > 403 Bars 410 Bars
L@L 00 600 9 Tan.) “ D @1 continuous
- < Q ) N Cut_end N
75 3 75 N~ o |_7 dil
- © |—— b - to fit r 407 Bar —
* — — 409 Cut 4~ 407 Bor 43 Bars o
_.I 135 to fif _/«L continuous —<| > 41l Bars
— (o continuous
403 404 405 406 407 409
Bars Bars Bars Bars Bars Bars
SECTION A-A SECTION B-B
%50 0
L 3000 | - | 3000 i
v =
Ry | ‘\J—r
410 and 4l 412 and 413
Bars Bars
REINFORCING BAR DETAILS
NO SCALE

SHEET
STATE PROJECT R

NOTE:

I. Dimensions not labeled are in millimeters.

2. CONCRETE: Structural concrete Class A(AE),
with a specified minimum 28-day compressive
strength F’c=30 MPa. Vibrate all concrete.
Chamfer exposed edges 20 mm unless otherwise
shown. Do not use calcium chloride additives
in the concrete.

3. The minimum concrete covering to the face
of any bar is 40 mm unless otherwise shown.
All bars are */3.

4. FINISHING CONCRETE: Give all concrete
surfaces a Class | finish except as specified
in the Special Contract Requirements.

50 175
/50 mm
(min.)
¥
IS 405 Bar o
S8 /™ Fiela bend ?
{ | B as required
o ©
N Wun| O
406 Bar — /\ l Y ¥
| ]
404 Bar — E(./K\\Y//A o
olS 3
v
L /.
Roadway grade }
at curbline J
SECTION C-C

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

METRIC STANDARD
G4 W_BEAM GUARDRAIL
FLARED BACK
PARAPET WALL AND
SAFETY SHAPE TRANSITION

STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED:  5/1997 M6 | 7'32




	FLH Standards list
	Standard 617-24
	Traditional format (CFL & EFL)
	Architectural format (EFL)
	WFLHD format

	Standard M617-24
	Traditional format (CFL & EFL)
	Architectural format (EFL)
	WFLHD format

	Standard 617-25
	Standard M617-25
	Standard 617-26
	Standard M617-26
	Standard 617-27
	Standard M617-27
	Standard 617-28
	Standard M617-28
	Standard M617-29
	Standard M617-30
	Standard M617-31
	Standard M617-32


	Text1: 
	Text2: 
	Text3: 
	Text4: 
	Text5: 
	Text4a: 
	Text2w: 
	Text3w: 
	Text4w: 
	Text2w2: 
	Text3w2: 
	NPS: 


