LIJ0¥IIY WVHEE HIYHL ‘DNITIVY dDAI¥E OL 8-SOW HJAL TIVYQAYVAD

ONILOHINNOD ¥0d STIVIHA

NOILVAHTH
2/, T— _ S/ T— [ 2, 1
N R Y I N T
% MLV L 3JHL NIHLIN Q3LVO0T LON ST 3917dS TIVHO¥YRO
Q3LON FHL 40 INITYILNID JHL NIHM *300¥9 2T
*SNOILO3S NOISNVAX3 WV3E JIHHL GILSIN OML 3SN ek
| “ININLSNFQY ONIOVdS
%078 135440 , 21 HLIN ¥078 135440 , 2T HLIN 078 135340
(N7 6 ) oo o 0w 1S0d ¥04 11v130 1S0d WNOILIOGY 40 Nv1d 335 %
150d G°8 X 9h 40 6 X 9M 150d °8 X 9K HO 6 X 9M (9N ,0-,1) vy 133HS 335 “SNNY 1IVHQEVNS SNILSIXT OAL
1s0d ST X oK NIINLIE ONTLOINNOD NIHA LdF0X3 SINIT FONIWIIH
N3INLIE QIWILNID ONY ,9-,27 40 31dILTOA vV 38 OL *
n n n I I TR IR I I VALl 3 s
I I I I I o I I — )
I I I I I W I I LHOI3H “XVA ¥
w N | I
7 S o - BE LRI a a3 Jr — T ]
LT o u Dy - g oo o Ll [l £ Ll :
® @ © ©® 6 GOO® _—
N
wmen_mm S3TYVA 390148 NO
- 1745 40 NOLLYI0T ——~
3909 01
3909 21 NOILISNVAL 390v9 21 39NY9 21
SNOILO3S Wy3g-H Wy38 314HL NOIL03S SNOILO3S Wy38 314HL *k 390V9 01
Q3LSIN OML WOIHLINNAS | W¥3E 3INHL 03LSIN OML NOILO3S NOISNVAX3 Wy38 3IHHL
#9-,21 PR #€=9 29,21 29,21
8-SON 3dAL £V T1VL30 *39014G *IIVYOHONY 11VHOEVNO 11408134 Wv38 314HL
IV4aEVN9 ,0-,06 ONITIVY 390148 *
NVId

(*SINIOM NOISNVdX3 390148 d3A0
11408134 Wv38 3JTYHL ONIMOHS NOILVA313 33S)
1S0d GN3 LV GNV 3017dS NOISNVdX3 40 S3AIS
H109 SL1SOd 3134INOJ NO SLNOXJ078 QOOM 30v1d

3NIT 30NIY3I

A

R

] :

Il

(S31ON 33S - TIVMAV3H IL3HINOD)
S1S0d JL3YINOD 3LVYNYILTY
1V S1NO¥J079 QOOM 3IvdS

— ©
W
Yo
= w o,
o [
e —_
ol = 2
x5 - Z|
O »w Q|
Z <
ze oo o
(=) —

Aagy=- [EIRTH
FE 2z elm
4 IRR

L < < m
[OR7
=
[ RMP
P W >
w g AT mrr_
=5 M| | QI=
= O EE I |2
[ GBP Q=
<< o D < [ )
a ~ =1
%O — <
AUn RH =
5 —
Zg M g
<3 DW_P =
27 me| .k
T alE
O = IS
s Q.
~ |<
<« |=
=
o
et
= _|s =
$Z2E Ila
g »l|2 als s =
zAE salE 25 |€
sE¥lv 22—l 5% |=
- |
38|% &8[s Zz (&
2zlg 3= 35 (=
5 Ezl8 Eslx =I|a
= S0|= OO|luw £&|°
2 |8 |2 |2
9 o fe HI[2 T |w
S £I2 % |8 £ |3
< 112 1§ |2 2
zZs 3l 2 ER
L9 2l 5| 5 IS
S>3 =2 318 1|5
Eg T c |= S bt
o 2| &g 7|2
< s Tle RIS
o e ®%IE : |e
w 2l s =
o E |l =
o o|ae
Z |3
>= > >=
[==] [==] [==]
[=] [=] [=]
w wl ')
> => >
o (=) (=]
(== o (==
a- - a-
a. [ a.
T T <<
: 3 |-
m bl
o = S
- L VBV
5 4 =
EEINE
8 .- |&
o =Z | >=
a sl|e|2
SNK
o) 41Z|2
V(\ (3



THELENB
Text Box
4-7-2022



LIJ0YLHY WVHE JIYHL ‘ONITIVY EDAI¥E OL I IJAL TIVIQYVND ODNILODAINNOD ¥0d STIVLIIAA

NOILVAHTH
“XVH
— 2, T— ¥, 2, T— 2, T—
€= ,9 T ww\_w-mw:m S Q%‘.;wzw Mx__dw__zm% Lty *SINIT 3ONIYI4IY 390148
A b IHL NIHLIM G3LYI0T LON S FDI1dS T1VMQHYND
Q3LON JHL 40 INITHIINZD 3HL NIHM *390¥9 25
*SNOTL03S NOISNVAX3 WV38 JIMHL GILSIN QML 35N sk
* ININLSNFQY ONIOVS
0078 135340 , 27 HLIA Y0078 135340
o1 O 1S0d ¥04 T1V130 LS04 TYNOILIQQV 40 Nv1d 335 &
150d 578 X 9N ¥0 & X oM ot “b 133HS 335 "SNNY TIVMOMVN9 ONILSIX3 OML
NIINLIE INTLOINNDD NIHA LdI0X3  SINIT FONIWId
NIINLIE OIIINTD ONV ,9-,27 40 FWdILTON v 38 OL *
I I I I I TERIERTRIE [ I N
I I I I I TERIER IR [ I —
I I I I I 0o oo I I LHOI3H “XVH ¥
o T —
@ Y y _u-n_ F 7 0 FE R A 3 Jr —T=
= L L 1L L Ll Lt el opyory Ll Ll X L
® ®© © O & & CO® .
S150d O SATUVA 390148 NO
ol 30175 40 NOILYODT—>
390v9 21 390%9 21 390%9 21
SNOLLO3S WY3g IIHHL SNDILO3S WY3E I1HHL SNDILO3S WY3g IINHL *ex 300V9 0T
Q3LSIN OML Q3LSIN OML Q3LS3N OML NOLLOIS NOISNYdX3 WY38 J1¥HL

9,21 9,20 9,21 9,21

1 3dAL bV 11V130 *390148 *FOVHOHINY 11VHQHVNO " 1104134 WV38 3J14HL
YHaHVN9 ,0-,08 ONITIVY 390149 *
NVId

3NIT 30NIY34H

(*SINIOr NOISNVdX3 390148 ¥3A0
11404134 Wv38 I1YHL ONIMOHS NOILVA3T3 339)
1S0d ON3 LV ONV 30171dS NOISNVdX3 40 S3AIS
H108 S1S0d 3L3YINOD NO SLNOX¥I07@ QOOM 3dv1d

U U § U 00000 § § |

T

Il

U] I

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

BRIDGE RAILING,
THRIE BEAM RETROFIT

(OPEN PARAPET TYPE BRIDGE RAILING)

SHEET
2 OF 6

B-23-F

10-23-2019

PLAN DATE

4-7-2022
F.H.W.A. APPROVAL

(S3LON 33S - TIVMAV3IH ILIYONODD)
S1S0d 3L3HINDD 3LYNYILTVY
1V SLNOXJ0719 GOOM 3IvdS



THELENB
Text Box
4-7-2022



LIA0YLAY WVHE FIYHI ‘ONITIVY IDAI¥E Ol g HdAL TIVIQYVND HDNILOANNOD ¥0d STIVLIA

NOILVAWTH
XV
— [78 ¥, 2, T— 2/ T—
e srgesmes T e T ames T
gt ks INININ ANINIR. 3HL NIHLIA G3LYO07 LON SI 3011dS T1VHQVND
G3LON FHL 40 INITHILNZD 3HL NIHA *39NVO 2T
“SNOIL3S NOISNVAX3 NV38 31MHL GILSIN OML 35N %k
*ININLSNPQY ONIOVdS
%0078 135340 , 21 ALIN %078 135340
oot 0" O Wi 1S0d ¥04 Iv130 1S0d TVNOLLIOOY 40 NV1d 335 **
150d 678 X M ¥D & X M (o a0l " 133HS 335 "SNNY TIVHONVNO ONILSIX3 OML
N3INL3G ONILOINNGO NIHA Ld30X3 SINIT JONIMIJ3
N3IL38 ORIALNID ONV ,9-,2T 40 IWdILTN v 38 OL *
n n n n n n n o n n M m -
I I I I I I T I I TR AR T
I I I I I I T I TR AR —
I I I I I I I I T TR A AR LHOTIH *XW b
o T 0By B 0E b hEre oo
- 38 [TI T I: “pouadpo o

®

®O®

S1S0d N3
1V °dAL

S3THVA 390148 NO
3017dS 40 NOILYI0T —=

p-—

uS

#V€ 0L ,¥€ WOYd
LHOT3H 1IVYQYVNO NOILISNVHL

39nv9 0T
NOILISNVYL 39Nnv9 21 39Nv9 21 39NnvH 21
WV38 3TYHL SNOILJ3S Wv3g 3IYHL SNDILO3S Wv3I8 3IYHL SNDIL1J3S Wv38 3IYHL ek 30NVO 0T
IVOTHLINNAS Q31S3N oML Q31S3N oML 03LS3N OML NOILJ3S NOISNVdX3 Wv3IE 3JI1dHL
259 #9-,CT #9407 #%. ¥l

g 3dAL
1vda¥vn9

GV 71VL3Q ¢390148 *3JIVHOHINY TIvHQHvYNI
€95

NV1d

3NIT 30NIY34H

11404134 Wv3g ITYHL
ONITIVY 390149 *

(*SINIOr NOISNVdX3 390148 ¥3A0
11404134 Wv38 I1YHL ONIMOHS NOILVA3T3 339)
1S0d ON3 LV ONV 30171dS NOISNVdX3 40 S3AIS
H108 S1S0d 3L3YINOD NO SLNOX¥I07@ QOOM 3dv1d

PP TY b

U

|

U] I

(S3LON 33S - TIVMAV3IH ILIYONODD)

S1S0d 3L3HINDD 3LYNYILTVY
1V SLNOXJ0719 GOOM 3IvdS

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

BRIDGE RAILING,
THRIE BEAM RETROFIT

(OPEN PARAPET TYPE BRIDGE RAILING)

SHEET
3 OF 6

B-23-F

10-23-2019

PLAN DATE

4-7-2022
F.H.W.A. APPROVAL



THELENB
Text Box
4-7-2022



€ WOOD BLOCKOUT AND ¢ 1” DIA. HOLES Y BRIDGE
THRIE BEAM IN BEAM, BLOCKOUT AND RAILING POST 5 / REF. LINE
EXPANSION SECTION
TWO NESTED
T PR?PE/ISED CONCRETE RAILING PUSTﬁ THRIE BEAM
1P 1 Tl N / 12 GAUGE

Il\o\ . . Io\ \o\ -- l.‘ ” \o\ \o\

1IN L ] L |== I 7{ Il Ll

— - [ s N | M-I A == fir T [y [l

[ o] 1 [ 1 [ofT ][ TT-[ 14 [ 131 [ 1 [
| | [ [ [
T 1 J
EXPANSION SPLICE wnuj BRIDGE EXPANSION JOINT EXPANSION SPLICE 1'-6]
25" x 5" SLOTS (TYP.) N

PLACE 1" x 5" SLOTS FOR POST STUDS AND 34" x 5" SLOTS FOR EXISTING

LAG SCREWS IN THRIE BEAM EXPANSION SECTION AT POST BLOCKOUTS THAT BACKWALL
LIE BETWEEN THE SLOTTED SPLICE AND THE BRIDGE EXPANSION JOINT. BRIDGE EXPANSION JOINT

THRIE BEAM EXPANSION SECTION(S)
(REFER TO SHEETS 1 THROUGH 3)
AT PIER OR ABUTMENT WITH AT ABUTMENT WITH
RETURN WINGWALLS SLOPEWALLS

ELEVATION SHOWING THRIE BEAM RETROFIT OVER BRIDGE EXPANSION JOINTS

* EXISTING BRIDGE RETROFIT * EXISTING * GUARDRAIL TYPE B OR TYPE T WITH
GUARDRAIL z ) LENGTH z GUARDRAIL 6'-3" POST SPACING DEPICTED IN
DIAGRAM.  SPLICE LOCATION WILL
BE LOCATED AT MIDSPAN BETWEEN
X ¢ PROPOSED Y te— ¢ EXISTING POSTS WITH GUARDRAIL TYPE MGS-8
SPL]CE\»‘—“‘ SPLICE * AND A 6'-3" POST SPACING.
i B B s e s o g B B

REMOVE ALL EXISTING GUARDRAIL BETWEEN EXISTING SPLICES

z BRIDGE RAILING LENGTH ‘ z

50'-0" WHEN CONNECTING TO BEAM GUARDRAIL. TYPE MGS-8. USE GUARDRAIL ANCHORAGE. BRIDGE. DETAIL A3
50'-0" WHEN CONNECTING TO BEAM GUARDRAIL. TYPE T. USE GUARDRAIL ANCHORAGE. BRIDGE. DETAIL A4
56'-3" WHEN CONNECTING TO BEAM GUARDRAIL, TYPE B. USE GUARDRAIL ANCHORAGE. BRIDGE, DETAIL A5

z
z
z

SKETCH FOR RETROFITTING BETWEEN TWO EXISTING RUNS OF GUARDRAIL

INSTRUCTIONS FOR LAYING OUT RETROFIT
BETWEEN TWO EXISTING RUNS OF GUARDRAIL

1.  MEASURE THE APPROPRIATE “Z” DISTANCE FROM ONE END OF THE BRIDGE RAILING AND LOCATE THE FIRST EXISTING
SPLICE BACK TOWARD THE BRIDGE.
2. FROM THIS SPLICE. MEASURE THE SAME “Z" DISTANCE BACK TOWARD THE BRIDGE TO OBTAIN THE “X” DIMENSION.

"

THIS DIMENSION WILL VARY FROM O TO 12'-6".
3. REPEAT STEPS 1 AND 2, FROM OPPOSITE END OF THE BRIDGE TO OBTAIN “Y” DIMENSION.
4.  SUBTRACT THE SUM OF “X" + “Y” FROM BRIDGE RAILING LENGTH. THIS WILL BE THE BRIDGE RETROFIT LENGTH.

5. DIVIDE THE BRIDGE RETROFIT LENGTH BY 12'-6" TO OBTAIN THE NUMBER OF BEAM ELEMENTS PLUS A REMAINDER.
THE REMAINDER WILL BE THE LENGTH OF A SHORTENED ELEMENT.

6. WHEN THE REMAINDER IS LESS THAN 2'-6”, ADD 12’'-6" TO THE REMAINDER AND DIVIDE BY TWO.  THE BRIDGE
RETROFIT WILL CONTAIN TWO SHORTENED BEAM ELEMENTS WITH ONE LESS 12'-6" BEAM ELEMENT THAN CALCULATED

IN STEP 5.
NUT SHALL FULLY ENGAGE THREADS AND BE
134" DIA. 154" DIA. HOLE 156" DIA. HOLE WELDED FLUSH TO END OF THREADED STUD
/47 PRIOR TO BEING GALVANIZED

+ é ;i nnnnnom
. e g

3" LENGTH AS NEEDED
ROUND WASHER SQUARE WASHER
WASHERS USED WITH 7/8" DIA. STUDS 7/8" DIA. THREADED STUD

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

BRIDGE RAILING,
THRIE BEAM RETROFIT

(OPEN PARAPET TYPE BRIDGE RAILING)

472022 10-23-2019 B-23-F SHEET
F.H.W.A. APPROVAL PLAN DATE 4 OF 6
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REFERENCE LINE

N
]

5"+

OPEN-PARAPET BRIDGE
RAILING END POST

FOR BRIDGES SKEWED IN DIRECTION SHOWN.
IT MAY BE NECESSARY TO INCREASE THE 12”
OFFSET BLOCK WIDTH TO LOCATE POST WHILE
MAINTAINING REQUIRED POST SPACING.

_— ADDED GUARDRAIL POST

2 SPACES (MINIMUM) e 3'-1l%"

4 SPACES (MINIMUM) e 1'-6%"

1 I Al ‘ ‘
I~-W0OD BLOCKOUTS ] - ﬁ ’I‘ ﬁ ﬁ ﬁ ﬁ
‘\
\ | FIRST SET OF POST BOLT SLOTS
\ FRONT FACE OF \% SET
s FOR 3/ 117" POST SPACING BEYOND
BEAM ELEMENT  BRIDGE CURB 1M'£("‘ STRUCTURE REFERENCE LINE

WHEN THIS DISTANCE EXCEEDS 3'-1'%". DRILL
ADDITIONAL HOLES FOR POST BOLTS IN BEAM
ELEMENT AND PLACE AN ADDITIONAL POST,
BLOCK AND OFFSET BLOCK (AS SHOWN)
IMMEDIATELY ADJACENT TO STRUCTURE

FRONT FACE OF APPROACH CURB

PLAN OF ADDITIONAL POST DETAIL

CENTER HOLES
ON BLOCK

DEPTH

AS NEEDED,  _1'"

}

NIE % DRILL 17
=2 L =177 pIa. HOLES
ral

HEIGHT AS NEEDED

/ :::Tv(}

PROJECTING PORTION
OF BLOCK MAY BE
SEPARATE

P

% DRILL '7" DIA.
FOR LAG SCREW

HOLE  /

3" DIA. x 1” DEEP COUNTERSINK

% NOTE: HOLE LOCATIONS SHOWN ARE FOR 2'-3” HIGH
PARAPET RAILING.  WHERE REQUIRED, SEE
SECTION THRU 1'-10" HIGH PARAPET RAILING

FRONT SIDE

WOOD BLOCKOUT DETAIL

WOOD BLOCKQUTS MAY BE MADE FROM A
COMBINATION OF SEPARATE BLOCKS

2-EQUAL SPACES~]

¢ 1" DIA. HOLES IN
POST (MAY BE DRILLED

—— EXISTING
BACKWALL

3

B!

OR FORMED) 5" . BRIDGE
) \ﬁ‘/REFERENCE LINE
™y
| o
e [T ems 23
s oS +H —
'? J w ‘ ;\w
N T H £
A B A
w0

¢ 9" DEEP HOLE FOR
» EPOXY ANCHORING
= #6 BARS (TYP.)

1/_6//
ELEVATION
EXISTING #4 TIE BAR
SIDEWALK s
FASCIA D
—
7 =
L IR kS
L (S R ~
2-EQUAL SPACES T ¢
3//
™ 5 - #?/ BARS
e (2'-8" LONG)
J— I— BRIDGE
REFERENCE L INE
SECTION A - A

CONCRETE RAILING POST DETAIL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

BRIDGE

RAILING,

THRIE BEAM RETROFIT

(OPEN PARAPET TYPE BRIDGE RAILING)

MICHIGAN DEPARTMENT OF TRANSPORTATION

4-7-2022

10-23-2019

B-23-F

F.H.W.A. APPROVAL

PLAN DATE

SHEET
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WHERE PARAPET

RAILING

1'-6" 70 2'—6" HEIGHT IS 1°-10”, PLACE  FLUSH WITH 6" & 9" DEPTH AS NEEDED
STUDS AND LAG SCREWS AS CURB (SEE WOOD BLOCKOUT DETAIL)
6%  DEPTH AS |SHOWN FOR 6” OR 9"
REFLECTORIZED  [MAX. NEEDED | WIDE BRUSHBLDCKS. REFLECTORIZED REFLECTORIZED WOOD BLOCKOUT
WASHERS 0 (SEE_WOOD WASHERS WASHERS o
(SEE NOTES) — |MIN. BLOCKOUT (SEE NOTES) (SEE NOTES)
1" 70 3" DETAIL) 1" TU 3" 1" 10 3" \ MAY BE ANGLED
' TO AVOID
B RE INFORCEMENT
I g | I r
Sy H TN T
N oo 1 o w~| 7 ‘ |
N 1 > ~ N
01— R, 1 -
¢ 3 DIA. HOLE [N BEAM ¢ 3 DIA HOLE [N BEAM @ 2 D[A HOLE IN BEAM
EXISTING AND ¢ 5" DIA. x 6" EXISTING AND m 5" DIA. x 217" EXISTING AND m 5 DIA. x 57"
CURB GALVANIZED LAG SCREW CURB GALVANIZED LAG SCREW CURB GALVANIZED LAG SCREW
HEIGHT WITH ROUND WASHER HEIGHT WITH ROUND WASHER HE IGHT WITH ROUND WASHER

1/-g"

2'-3" HIGH PARAPET RAILING
BEHIND 1'-6" TO 2'-6" WIDE BRUSHBLOCK

AAJ 3%"

€ 1” DIA. HOLE IN BEAM. WOOD BLOCKOUT AND
¢ 75" DIA. THREADED STUDS
WITH ROUND WASHERS UNDER WELDED NUTS AND

BRIDGE RAILING.

SQUARE WASHERS UNDER OUTSIDE NUTS.
2'-3" HIGH PARAPET RAILING

BEHIND 6" OR 9" WIDE BRUSHBLOCK

'-10" HIGH PARAPET RAILING
BEHIND 6" OR 9" WIDE BRUSHBLOCK

SECTIONS THRU PARAPET RAILING

7" 12' 6" 6"4”
3 x 3% SLOTTED HOLES
SPACED AT 1'-6%" * 163 +
2332// X 5"
7 SLOTTED HOLES
/ ( ( " | "
i - ?EZUTT)(Eol HOLES
=z T "4 T T
@ @ 3 /4// X 2| /2//
f‘b - = - - « 77¢|  posT BALT sLoTs
1T
o Bl ™ SAME CROSS SECTION AS u
THRIE BEAM ELEMENT
T

THRIE BEAM EXPANSION SECTION

NOTES:

THIS STANDARD IS INTENDED FOR USE IN UPGRADING OF
EXISTING OPEN-PARAPET TYPE BRIDGE RAILINGS AND
APPROACH GUARDRAIL.

BRIDGE RAILING, THRIE BEAM RETROFIT AND GUARDRAIL
ANCHORAGES SHALL CONFORM TO THE CURRENT STANDARD
PLAN R-60 SERIES, WHERE APPLICABLE, EXCEPT AS
SHOWN ON THIS PLAN.

ALL WORK AND MATERIALS SHALL BE IN ACCORDANCE WTH
SECTIONS 807 & 908 OF THE STANDARD SPECIFICATIONS.

REFLECTORIZED ~ WASHERS SHALL BE  SPACED AT
25'-0" INTERVALS AT BEAM ELEMENT SPLICES.  THEY
SHALL BE ATTACHED AT UPPER POST BOLT SLOTS WITH
STANDARD SPLICE BOLTS.

FOR PRECAST THREE SIDED OR ARCH CULVERTS SPACE
BLOCKOUTS FOR THRIE BEAM GUARDRAIL AT A DISTANCE
OF 10'-7%4" OR LESS CENTER TO CENTER. PLACE FIRST
AND LAST BLOCK ON HEADWALL AS DETAILED ON THIS
STANDARD.

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

BRIDGE RAILING,

THRIE BEAM RETROFIT

(OPEN PARAPET TYPE BRIDGE RAILING)

4-7-2022 10-23-2019

B-23-F

F.H.

W.A. APPROVAL PLAN DATE

SHEET
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