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MDOT SPECIAL DETAILS INCLUDED IN PLAN SET
R-60—-J GUARDRAIL TYPES A, B, BD, T, TD, MGS—8, & MGS—8D

R-73-F GUARDRAIL OVER BOX OR SLAB CULVERTS
R—-80-F GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS FOR UNDERDRAINS, AND SEWER BULKHEADS
R—100-I SEEDING AND TREE PLANTING

MDOT DETAILS NOT INCLUDED IN PLAN SET

R—84—A BOX CULVERT JOINT TIE ASSEMBLIES
R—-96-E SOIL EROSION & SEDIMENTATION CONTROL MEASURES

B-103-E MOLDING, BEVEL, LIGHT STANDARD ANCHOR BOLT ASSEMBLY AND NAME PLATE DETAILS
GENERAL NOTES

EXCEPT WHERE OTHERWISE INDICATED ON THESE PLANS, OR IN THE PROPOSAL AND
SUPPLEMENTAL SPECIFICATIONS CONTAINED HEREIN, ALL MATERIALS AND
WORKMANSHIP SHALL BE ACCORDING TO THE MICHIGAN DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS FOR CONSTRUCTION, 2020 EDITION.

THE DESIGN OF THIS STRUCTURE IS BASED ON CURRENT AASHTO LRFD BRIDGE
DESIGN, HL—-93 LOADING. LIVE LOAD PLUS DYNAMIC LOAD ALLOWANCE DEFLECTION
DOES NOT EXCEED 1/800 OF THE SPAN LENGTH.

THE PROPOSED IMPROVEMENTS COVERED BY THESE PLANS ARE IN ACCORDANCE WITH
THE AASHTO: A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS, 2011.

BEVEL ALL EXPOSED CONCRETE CORNERS SHOWN SQUARE ON THE PLANS WITH %"
TRIANGULAR MOLDINGS EXCEPT AS OTHERWISE NOTED.

OLD PLANS DO NOT EXIST FOR THIS STRUCTURE.

UNLESS OTHERWISE SHOWN ON THE PLANS, PROVIDE MINIMUM CONCRETE CLEAR
COVER FOR REINFORCEMENT ACCORDING TO THE FOLLOWING:

CONCRETE CAST AGAINST EARTH: 3 in.
PRESTRESSED BEAMS: 1 in.
ALL OTHER UNLESS SHOWN ON PLANS: 2 in.

THE DESIGN OF THE STRUCTURAL MEMBERS IS BASED ON MATERIAL OF THE
FOLLOWING GRADES AND STRESSES:

PERMANENT STEEL SHEETING: fy = 50,000 psi
STRUCTURAL STEEL fy = 36,000 psi

REINFORCING STEEL fy = 60,000 psi

CONCRETE GRADE 3500 fc = 3000 psi

THREADED TIE BACK ROD fy = 75,000 psi

HAMLIN TOWNSHIP

PLAN AND PROFILE OF PROPOSED
BRIDGE REPLACEMENT

LAKESHORE DR. OVER SOUTH BAYOU
SECTION 27, HAMLIN TOWNSHIP, T19N, R18W

PROJECT LOCATION
POB: 9+60

POE: 12+00

PROJECT LENGTH = 240'
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FOR THE PROTECTION OF UNDERGROUND UTILITIES AND IN CONFORMANCE
WITH PUBLIC ACT 174 OF 2013, THE CONTRACTOR SHALL CONTACT MISS
DIG SYSTEM, INC. BY PHONE AT 811 OR 800-482-7171 OR VIA THE WEB
AT EITHER ELOCATE.MISSDIG.ORG FOR SINGLE ADDRESS OR RTE.MISSDIG.ORG,
A MINIMUM OF 3 BUSINESS DAYS PRIOR TO EXCAVATING, EXCLUDING
WEEKENDS AND HOLIDAYS. ALL "MISS DIG” PARTICIPATING MEMBERS WILL
THUS BE ROUTINELY NOTIFIED. THIS DOES NOT RELIEVE THE CONTRACTOR
OF THE RESPONSIBILITY OF NOTIFYING UTILITY OWNERS WHO MAY NOT BE A
PART OF THE "MISS DIG” ALERT SYSTEM.

Know what's Delow,
. Gall betors you dig

UTILITIES

ELECTRIC — CONSUMERS ENERGY
ERIC MARR

300 CHESTNUT ST

CADILLAC, MI 49601
231-250-4505
eric.marr@cmsenergy.com

GAS — DTE

LARRY BOURKE

3609 BJORNSON RD.

BIG RAPIDS, MI 49307
231-349-2364
lawrence.bourke@dteenergy.com

CTV — CHARTER

BRAD KULICAMP

315 DAVIS STREET

GRAND HAVEN, MI 49417
616—-607-2356
brad.kulicamp@charter.com

DESIGN CRITERIA
DESIGN SPEED 20 MPH
POSTED SPEED 25 MPH
PRESENT ADT (2023)| 250
PRESENT COM. 1%
DESIGN ADT (2043) | 305
DESIGN COM. 1%
DESIGN LOADING HL-93
DEFLECTION L/800

CONTRACT FOR: CULVERT REPLACEMENT AND RELATED APPROACH WORK

HAMLIN TOWNSHIP

NANCY VANDERVEST - TWP SUPERVISOR DATE

SCECO

SCOTT CIVIL ENGINEERING COMPANY
1345 MONROE AVENUE, SUITE 136
GRAND RAPIDS, MICHIGAN 49505

PREPARED UNDER THE SUPERVISION OF:

RYAN T. WORDEN, P.E. DATE
REGISTERED PROFESSIONAL ENGINEER NO. 53319

LAKESHORE DR. OVER SOUTH BAYOU
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SIGN DETAILS
PAY
REFERENCE SIGN.
REFERCNGE UANTITY
NO. SIeN. TYPE/size | QUANTITY | Q =
LAKESHORE D3-2a
*1 DR.NORTH 3 x 2 S 30.0
LAKESHORE D3-2a
*2 DR SOUTH O 5 30.0
DETOUR M4—8a
3 ENDS 2 15 2 6.0
DETOUR B
4 M4=9 0 0.0
25 x 2
DETOUR _
5 — M4-9(L) 3 15.0
25 x 2
DETOUR
M4—9(R)
6 — ve 2 10.0
. DETOUR M4—9(UR) 1 ‘o
25 x 2
M4—10(L)
M4—10(R)
ROAD R11-2
9 CLOSED 4" x 2.5 2 20.0
ROAD CLOSED
10 To RIT=4 1 12.5
THRU TRAFFIC 5 x 2.5
DETOUR W20—2
11 AHEAD by 2 32
ROAD
W20-3
12 CLOSED 4 x4 2 32
AHEAD
TYPE Il
13 BARRICADE 7 -
SIGN, TYPE B, TEMP, PRISMATIC,] ., o
FURN AND OPER TOTAL :
*SIGN, TYPE B, TEMP, PRISMATIC, SPEC, 650.0

FURN AND OPER TOTAL

NOTES:

1.

CONTRACTOR TO FURNISH AND PLACE ALL SIGNS FOR DETOUR ROUTE AS
INDICATED ON THIS SHEET OR AS DIRECTED BY THE ENGINEER.

CONTRACTOR TO FURNISH AND PLACE TYPE Il BARRICADES, HIGH INTENSITY,

2.

LIGHTED, AS SHOWN ON THIS SHEET OR AS DIRECTED BY THE ENGINEER.

3. ADDITIONAL TYPE Il BARRICADES AND TYPE B TEMPORARY SIGNING MAY BE
REQUIRED TO SUFFICIENTLY CONTROL AND DIRECT TRAFFIC, AS DIRECTED BY THE
ENGINEER.

4. THE SPECIAL FABRICATION SIGNING WILL BE BLACK LETTERING ON AN ORANGE
BACKGROUND.

5. ALL SIGNS SHALL HAVE BORDERS AS REQUIRED IN THE 2011 MICHIGAN MANUAL
ON UNIFORM TRAFFIC CONTROL DEVICES (MMUTCD).

6. ALL SIGN POSTS MUST BE DRIVEN INTO THE GROUND AS SPECIFIED IN THE
PROPOSAL.

TRAFFIC CONTROL QUANTITIES
PAY ITEM NO. ITEM OF WORK UNIT TOTAL
Barricade, Type lll, High Intensity, Double Sided,
8120012 | |ighted, Furn Ea /
Barricade, Type Ill, High Intensity, Double Sided,
8120013 Lighted, Oper Ea 7
8120170 Minor Traf Devices LSUM 1
8120350 Sign, Type B, Temp, Prismatic, Furn Sft 145
8120351 Sign, Type B, Temp, Prismatic, Oper Sft 145
8120352 Sign, Type B, Temp, Prismatic, Spec, Furn Sft 60
8120353 Sign, Type B, Temp, Prismatic, Spec, Oper Sft 60

OVER SOUTH BAYOU

SCECO

SCOTT CIVIL ENGINEERING COMPANY
GRAND RAPIDS, MICHIGAN

DRAWN] 4  [CHECKED [ 7w [DATE[ 1/31/24




GENERAL NOTES

BENCHMARK #2 — ELEV. 597.39
UT SPIKE IN WEST SIDE OF TREE
Sa 2ear gl an 47 BT THE WORK COVERED BY THESE PLANS INCLUDES: MAINTAINING

TRAFFIC, REMOVAL OF THE EXISTING CULVERT, CONSTRUCTION
OF THE PROPOSED BOX CULVERT, STEEL SHEETING
REPLACEMENT, SIDEWALK, AND APPROACH ROAD WORK TO THE

EXISTING STRUCTURE NOTES: LIMITS SHOWN.

e o THE CONTRACTOR SHALL LOCATE ALL ACTIVE UNDERGROUND
ECAl SMEEE‘EEAngL(E e L ony St é‘SE) UTILITIES PRIOR TO STARTING WORK AND SHALL CONDUCT HIS
16/48,/56, EXISTING SHEETING IS IN POOR CONDTIION OPERATIONS IN SUCH A MANNER AS TO ENSURE THAT THOSE
BURIED GAS ' UTILITIES NOT REQUIRING RELOCATION WILL NOT BE DISTURBED.

WITH HOLES AND LEANING. REMOVAL INCLUDED IN ITEM

NEW WELL, VERIFY LOCATION AND ANY CONFLICTS STRUCTURES, REMOVE". VEHICLE TRAFFIC IS TO BE DETOURED OVER OTHER EXISTING
ROADS.

BENCHMARK #1 — ELEV. 597.21

CUT SPIKE IN WEST SIDE OF UTILITY POLE
NORTH OF BOAT LAUNCH DRIVE, RIGHT SIDE
OF LAKESHORE DRIVE.

SCALES:
1" = 30" HOR
1" = 3 VER

, 1+50 12" LT.

6.7 LT.
16" CONIFER, 9+51

35.87" LT.
*SIGN, 9+46.1 21.4° LT.

18" CONIFER, 9+47
18” CONIFER, 9+56

31.7' LT.
11+33 48" TREE,

10+73.3 UTILITY
POLE, 12.8" LT.
10+88 WELL,
32.8" LT.

*SIGN

12423.3 UTILITY
POLE, 17.9" LT.

+30° LT.
11+10 GRAVEL

DRIVE 14.0" LT.

DOCK &
BOAT SLIPS DOCK &

BOAT SLIPS

REPLACE STEEL
SHEETING, TYP.
EACH QUADRANT
COUNTRY
TREES TO BE HAVEN

REMOVED BY OTHERS ‘Qﬁ

S
REPLACE _ &

PROP. CONC. PROP. SIDEWALK

/ BOX CULVERT

PROP. EDGE OF HMA MEASURES SHALL BE TAKEN WHEN REMOVING THE EXISTING
EX. FENCE CULVERT TO ENSURE THAT PORTIONS DO NOT FALL INTO THE
/ ’ WATER. MATERIAL FALLING INTO THE WATER SHALL BE

25 R.O.W. REMOVED WITHIN 24 HOURS. SINCE DISTURBANCE OF THE
EX. FENCE WATERWAY BOTTOM MAY BE AS HARMFUL AS THE DEBRIS
/ : ITSELF, THE PREVENTATIVE MEASURES MUST BE EFFECTIVE.

CABIN
RENTALS

THE WATER LEVEL OF THE BAYOU IS SUBJECT TO CHANGE
=~ BASED ON THE SEASON. THE CONTRACTOR IS RESPONSIBLE
POE STA. FOR MAKING A DETERMINATION OF WATER LEVELS THAT MAY
12400 EXIST DURING CONSTRUCTION.

/CO\/ERED

TOWNSHIP ~ WARNING! /
BOAT SLIPS

PARK OVERHEAD
ELECTRIC POB STA.
9+60

EX. CURVED GUARDRAIL
TO REMAIN IN PLACE

CRCULAR CURE B2 IMMEDIATELY AFTER THE CONSTRUCTION OF THE CULVERT IS
T2 89.49' COMPLETED, TOPSOIL, SEEDING, FERTILIZER, STRAW MULCH

PAVT = R = 636.07 BLANKETS AND SLOPE PROTECTION SHALL BE PLACED ON THE
REMOVE CONG @ \ L= 17781 ADJACENT EMBANKMENT SLOPES.
BLOCK WALL @ 25' Ro.w. B EX EDCE E o ® oigr3e
OF ROAD FISTA = 10+57. DATUM REFERS TO USGS DATUM.
RN AR TEMPORARILY STORED EXCAVATED MATERIAL SHALL NOT BE
ALLOWED TO ERODE INTO THE WATERCOURSE.

REMOVE HMA T~

/
Y

EX. BOX

CULV.
CIRCULAR CURVE #1

T =19.77 SOUTH BAYOU
R 35.45
L 36.07
E 5.14
Pl STA = 9+55.92
| = 161°36'37"
PC STA = 9+36.15
PT STA = 9+72.22

20.8' RT.

REPLACE GUARDRAIL
N TYP. EACH QUAD

WATERSIDE RESORT &
BOAT RENTAL

ROAD COMMISSION TO REINSTALL STOP SIGN.

REMOVAL NOTES:

TOPO ITEMS SHOWN WITH AN ASTERISK (*) SHALL BE
REMOVED. PAYMENT FOR REMOVAL SHALL BE INCLUDED IN
THE RESPECTIVE REMOVAL ITEMS. ALL OTHERS SHALL REMAIN
IN PLACE.

11+10 GRAVEL DRIVE 14.0" LT.
114+78.1 24" DECIDUOUS
12+32.41 30" DECID. TREE

UTILITY POLE & BM #1,
*SIGN, 9+77.8 11.6' RT. Y
& BM #2 24.9' RT.

TREE 47.2° RT.

PLAN

REMOVE AND SALVAGE STOP SIGN AND ROAD NAME PLACARDS

50’ 50’
[(EFT GUARDRAIL | — AND LOAD POSTING SIGN FOR THE ROAD COMMISSION, INCLUDE
LEFT GUARDRAIL APPR. TERM. A B C APPR. TERM. LEFT GUARDRAIL PAYMENT IN OTHER ITEMS.
‘%Dﬂ E ’*F*‘ APPRSOTERM ‘« SAW CUTTING AND REMOVAL OF ANY CONCRETE OR HMA
' ' PAVEMENT BEMIND THE GUARDRAILS SHALL BE PAID AS "PAVT,
240.0° — PROJECT LENGTH (FOR 20 MPH) — | REM™.
glo  Blzels - REMOVAL OF MASONRY WALL IN THE NE QUADRANT SHALL BE
] R M Slg INCLUDED IN ITEM "STRUCTURE, REM”, APPROXIMATELY 18FT
605.00 TE e g3 605.00 CUARDRAIL LAYOUT LONG BY 4FT TALL AND MISCELLANEOUS PIECES.
' oL vt 318 : LEFT
_ il - —
K= 700 > @S AL NS DIMENSION STA.— STA. POST TYPE AND SPACING
E = 0.08 A L <z Bl UTILITY NOTES:
L = 20.79 gl = 53 A 9+78.1-10+00.0 |TYPE B POSTS @ 3'-1.5" SPA.
PVl Sta = 9+86,20 zlz 5H& Els =y B 104+00.0-10+09.2 |CULV. POST @ 3'—1.5" SPA. DTE HAS A GAS MAIN ALONG THE WEST STEEL SHEETING, TO
PVI Elev = 601.95 p gg SN [ ! 0 BE ABANDONED BY OTHERS
: \ <[z g c 10+09.2-10+27.7 [TYPE B POSTS @ 3'~1.5” SPA. '
M
600,00 K = 7.00 W%i N 600.00 CONSUMERS ENERGY HAS OVERHEAD ELECTRIC ARE LOCATED
E =027 i o9 RIGHT ON A NEIL ROAD POLE AND ROUTED BACK TO LAKESHORE
L = 38.92 > 1N — DRIVE POLE AT STATION 10473 (AS—SHOWN).
EXIST. LOW CHORD ] PVI Sta = 10+26.77\ <[Z *D 9+75.5-9+90.6 |TYPE B POSTS @ 3'—1.5" SPA.
ELEV. 599 54 PVl Elev = 601.90 4 £ 9490.6-10100.0 |CULY. POST @ 3—1.5" SPA. CHARTER COMMUNICATION HAS AN AERIAL LINE ALONG THE
S cls 22> WEST SIDE THAT WILL FOLLOW THE ELECTRIC RELOCATION
PROPOSED LOW CHORD ST 0.10% F 10+00-10+12.7 |TYPE B POSTS @ 3'-1.5" SPA. PATH. THERE IS A BURIED FIBER OPTIC OUTSIDE OF THE
ELEV. 599.51 WEST SHEETING TO BE ABANDONED BY OTHERS.
595.00 WSE SOUTH BAYOU _ 595.00 NOTE:
ELEV. 592.46 (12/12/22) £z L90 STATIONING PERPENDICULAR TO CENTERLINE ALIGNMENT AT FACE OF SPACER R D e QUADRANT AND CROSSES
STREAM BT L = 9804 BLOCK. CONSTRUCT GUARDRAIL STARTING WITH THE CULVERT RAIL POST : :
</ ELEV. 590.84 m E‘to = 1519+62§.573 PLACEMENT.
= ev = .
H *ATTACH INTO EXISTING GUARDRAIL IN SE QUAD. CONTRACTOR TO DETERMINE
A EXISTING PROPOSED IF A SHOP BENT PANEL IS NEED, INCLUDED IN ITEM "GUARDRAIL, TYPE B,
590.00 ELEVATION ELEVATION 590.00 MODIFIED".
— SEE SHEET 7 FOR CULVERT RAIL POST DETAILS.
APPROACH TERMINALS PAID AS "GUARDRAIL APPROACH TERMINAL, TYPE 2B”. HAMLIN TOWNSHIP
00 N < N
5 2> ) Sl B0 M
g e 2c o g 5 GENERAL PLAN OF SITE
O o] 'e} L 'e}
LAKESHORE DRIVE
9+00.00 9+50.00 10+00.00 10+50.00 114+00.00 114+50.00 12400.00 12450.00 OVER SOUTH BAYOU
70 SCOTT CIVIL ENGINEERING COMPANY  |—
GRAND RAPIDS, MICHIGAN 15
DRAWN| 4  [CHECKED | 7w [DATE|1/18/24




VARIES

"FENCE, 48 INCH" \

SLOPE

RESTORATION
STEEL SHEET
PILING, TYP.

WIDTH VARIES

"FENCE, 48
INCH”, MOUNT TO
HEADWALL

HEADWALL ——_ |

VARIES
=3

"FENCE, 48 \NCH"\

STEEL SHEET
PILING, TYP.

15'-9” VARIES, 12°=73" MIN.

N - VARIES

1 5-9” 10'=0” LANE WIDTH (TYP.) 10'=3" PAVEMENT WIDTH (TYP.) — = 4 MIN
- 1'—9” MIN. ROAD ¢
4-0" AGGREGATE BASE, 21AA PROPOSED GUARDRAIL,
. i ’ : TYP. q

i SIDEWALK. 6" MIN., PAID AS "SHLD. CL

CONC, 4 INCH "AGGREGATE BASE” N, TYP.

OVERLAY DRIVEWAY AT STA.
10+90 TO 11+33 PAID AS

PLACE "SHLD,

CL II” AT END OF DRIVEWAY —

& STA. 11+33 TO 12+00 AS

DIRECTED BY THE ENGINEER,
THICKNESS VARIES

i
| \
\ \ A
| |
\ \ » >
L L "SUBBASE, CIP” 12" MIN. TYPICAL SECTION 1 \,,EMBANKMENT P OR - HMA, 13A7,
FENCE POST FDN, EXISTING SUBGRADE
19 x 3.0 APPLIES: STA. 9+60.0 TO 9+99.5 LT.
NOTE: SIDEWALK TO START STA. 9+60.0 TO 9+86.6 RT.
AT APPROX. STA. 9+44
30’74%” PERPENDICULAR TO CENTERLINE
16'=9” T3'77%”
l 5-g” 10'=0" LANE WIDTH (TYP.) 10'=3" PAVEMENT WIDTH (TYP.) 2'74%” f——
- o - —t—— 1'—Q ROAD (E
"SIDEWALK. AGCREGATE BASE, 21AA,
=~ Cone. 4 VARIES FROM 12" TO 17",
INCH” PAID AS "AGGREGATE BASE” @O
27 / 2%+
2%+
- \
TOP OF CULVERT |
APPLIES: STA. 9+99.5 TO 10+14.3 LT.
STA. 9+86.6 TO 10+01.9 RT.
WIDTH VARIES
VARIES 15'-9" TO 18'—6" ﬂ}’ﬁ%”
., VARIES . 10'-0" LANE WIDTH (TYP.) 10'=3" PAVEMENT WIDTH (TYP.) JARIES
n 5-9” TO 8-6" ' : 2'—43" 70 5-9”
VARIES
o [ 1'-9" MIN. ROAD & PROPOSED GUARDRAIL
_4-0 AGGREGATE BASE, 21AA, / TYp,
Hel SIDEWALK. 6” MIN., PAID AS \ "SHLD, CL
N CONC, 4 INCH "AGGREGATE BASE” Q0 ¢, TYp.

N

[
St FENCE POST FDN,

1'¢ x 3.0°

"SUBBASE, CIP” 12" MIN.

NOTE: SIDEWALK OFFSET VARIES TO
MISS UTILITY POLE AT STA. 10+73 LT
AND GUARDRAIL FLARE

\"EMBANKMENT, CIP” OR

TYPICAL SECTION 3 EXISTING SUBGRADE

APPLIES: STA. 10+14.3 TO 10+90 LT.
STA. 10+01.9 TO 10+50 RT.

VARIES 10'=0" TO 14'-0"

HMA SHOULDER 10'—=0” LANE WIDTH, TYP.
4'—0" (STA. ROAD ¢
10490 TO AGGREGATE BASE, 21AA,
11+33) 40" 70 6” MIN., PAID AS @0
0" (STA. 11+33 ” AGGREGATE BASE”
TO 12+00)
2%+ |

7

EX. SUBBASE TO/

REMAIN IN PLACE

EXISTING SUBGRADE

TYPICAL HALF SECTION 4

APPLIES: STA. 10+90 TO 12+00 LT.

NOTES:

PAY QUANTITIES FOR THE ITEMS "EXCAVATION, EARTH”,
"EMBANKMENT, CIP”, AND "SUBBASE, CIP" SHALL BE BASED ON
PLAN QUANTITY EXCEPT IN THE CASE OF A DESIGN CHANGE OR
DEMONSTRATED ERROR.

PRIOR TO PLACEMENT OF SUBBASE AND EMBANKMENT, TOPSOIL,
VEGETATION, AND GRAVEL SHALL BE STRIPPED IN ACCORDANCE
WITH THE 2020 MDOT STANDARD SPECIFICATIONS SECTION
205.03. TOPSOIL AND GRAVEL STRIPPING WILL NOT BE PAID
FOR SEPARATELY, BUT IS INCLUDED IN THE ITEM "EXCAVATION,
EARTH”. THE ENGINEER ESTIMATED THE STRIPPING QUANTITY
USING A DEPTH OF 6"

AGGREGATE BASE IS TO BE 21AA IN ACCORDANCE WITH
SECTION 902 OF THE STANDARD SPECIFICATIONS FOR
CONSTRUCTION.

SAW CUTTING OF EXISTING PAVEMENT AT LIMITS OF PROJECT IS
INCLUDED IN THE PAY ITEM "HMA, 13A".

ALL HMA PAVEMENT (INCLUDES MAINLINE, SHOULDERS,
APPROACHES, DRIVEWAYS, PARKING AREAS) IS PAID AS "HMA,
13A", REGARDLESS OF LOCATION PLACED.

SEED MIXTURE SHALL BE THM.

HMA APPLICATION TABLE HAMLIN TOWNSHIP

IDENTIFICATION | REMARKS DEPSACYR\‘FI%%N RATE OF APPLICATION PERE%TS@NCE TYPICAL SECTIONS

@™ TOP COURSE HMA, 13A 165 LB/SYD 58 — 28 LAKESHORE DRIVE

© LEVEL COURSE HMA, 13A 165 LB/SYD 58 — 28 OVER SOUTH BAYOU
*HMA BOND COAT | 0.05 — 0.15 GAL/SYD SCECO 4

*WILL BE PAID FOR AS PART OF THE PAY ITEM HMA MIXTURE — NOT A PAY ITEM

SCOTT CIVIL ENGINEERING COMPANY |

NOTE: THE AGGREGATE WEAR INDEX SHALL BE A MINIMUM 220 FOR THE TOP COURSE GRAND RAPIDS, MICHIGAN 15
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SOIL BORING

130" R
| g - 5o DATE OF BORING: 05/22/2023
|l=———10'=0" LANE WIDTH, TYP. "SHLD. CL 11" 10'—0" LANE WIDTH, TYP. SHOULDER tggéﬂom 10’ NORTH OF CULVERT EAST
PROPOSED GUARDRAIL
ROAD @ STA. 10+50 TO 10+64 [~ 3—0" —= y B 601.20  ASPHALT
\ ) ) ROAD € +5-0 40" —= e 600.05 CRUSHED CONCRETE
@0 SHLD, CL I 59870} \ 600.70
- ?LSEESVOTXES O PORCH DECK e
| 2%+ STEEL ot : 596200
o SHEET ‘ — VARIES IES o
OO 0=0=0=0=0 s / PILING = o _VARIES ( : > 593.70}"
/ 591,207 SAND — FINE TO MEDIUM BROWN.
/ j /I WET @ 8
' EX. AGG. BASE TO
AGGREGATE BASE, 21AA REEXMA\SNUB\EASEAEE EX. SUBBASE TO J REMAIN IN PLACE : D EtJEL\\//ERT t\%gE;T
6" MIN PYA\D AS’ B AGGREGA”TE BASE, 21AA, REMAIN IN PLACE NOTE: GRADE VALLEY AS DIRECTED BY 586 2005 : .
» A » EXISTING SUBGRADE 6" MIN., PAID AS THE ENGINEER TO FLOW TO THE SOUTH,
ACCREGATE BASE TYPICAL HALF SECTION 5 ”AGGREGATE BASE” EXISTING SUBGRADE PAYMENT INCLUDED IN OTHER ITEMS. e
_ TYPICAL HALF SECTION 6 2 585 20
APPLIES: STA. 10450 TO 10471 RT. APPLIES: STA. 10+71 TO 10490 RT. ‘ 581.20 EAT — ORGANICS
won] 579.20
APPROACH QUANTITIES
[~——— VARIES 10'=0" TO 13'-0" —— PAY ITEM CODE DESCRIPTION TOTAL UNIT 576.20/
10'—0° LANE WIDTH. TYP 3'—0" 1100001 Mobilization, Max_ LSUM 1
' ' SHOULDER 2040025 Fence, Rem Ft 160 L
Guardrail, R :
ROAD @ 2040035 Puotr r:\, em SFtd 263 57120055
/ 2040050 o, mem s 745 SAND— FINE TO MEDIUM BROWN. WET
00 PLACE "SHLD, CL 2050010 Embankment, CIP Cyd 100 -
1" AS DIRECTED 2050016 Excavation, Earth Cyd 676 .
‘ oot BY THE ENGINEER 2050148 Flowable Fill, Non—Structural Cyd 85 18°¢ MIN. GALV. TOP RAIL @ 566.20]" 5
2080036 Erosion Control, Silt Fence Ft 200 -
3010002  |Subbase, CIP Cyd 260 13’¢ GALV. STEEL POSTS, SPACED i
" AT 6 FEET MAX. )
3020001 Aggregate Base Ton 255 561.20 fF
3070121 Shid, CI 1l Ton 20 ] 222 560.20
o o :
5010033 HMA, 13A Ton 130 B
Ex. SUBBASE TO J A 15h - L 2"x 2" GALV. STEEL MESH FABRIC B
AGGREGATE BASE, 21AA, REMAIN IN' PLACE 8030044 idewalk, Conc, 4 inc St 685 SAND — FINE TRACE SILT GRAY WET
6” MIN., PAID AS 8070080  |Guardrail Reflector Ea 24 e 556.20|::
"AGGREGATE BASE” EXISTING SUBGRADE 8077001 Guardrall, Type B, Modified Ft 100 N A | 5 554,00
TYPICAL HALF SECTION 7 8077050  |Guardrail Approach Terminal, Type 2B Eq 3 |
APPLIES: STA. 10490 TO 12+00 RT. 8087001 Fence, 48 inch Ft 150 Cl 5100
8110232 Pavt Mrkg, Waterborne, 4 inch, Yellow Ft 500 3-0" | \ =S SAND — FINE W/ FEW TO LITTLE SILT
: Pl £ GRAY WET
8162002 Slope Restoration, Non—Freeway, Type B Syd 250 | |
~ 1’2, MDOT CONC GRADE o) 548.20
! L 3500, INCLUDED IN PAY 54620071
& MAX f ITEM "FENCE, 48 INCH” o
SAND — FINE TRACE SILT, TAN WET
—_— ‘ 541.20 "
1 539.20
‘ 536.20 SILTY CLAY TRACE SAND — GRAY
CONTROL PT 2
PROP. CULVERT & STA. 9+78.36 153 531.20 53120 ol e
OFFSET: 12.068" LT 5
X:19135122.5 GROUNDWATER INFORMATION:
ROAD G Y- 26207290 DEPTH DURING DRILLING — 8 FEET
ol
_ _ 2 10+50
) - T T ——
5 “CULVERT G — oo SOIL BORING NOTES
STA. 10+00 t—
N 10135144.63 —— » NUMBERS IN CIRCLES DENOTE NUMBER OF BLOWS REQUIRED TO
/ Y: 261926.99 T—.7% DRIVE A 2” OUTSIDE DIAMETER SPLIT SPOON SAMPLER 3
’ T SUCCESSIVE 8” INCREMENTS USING A 140# HAMMER FALLING 30”. HAMLIN TOWNSHIP
{\'/\ -
of/ \\ﬁwo BORINGS FOR SUBSURFACE SOIL CLASSIFICATIONS WERE MADE
CONTROL P T o PEARSON DRILLING COMPANY TYPICAL SECTIONS
POINT SET IN PARK . CONTROL PT 3 6100 W. BLUE RD. LAKESHORE DRIVE
53.8" NE OF UTILITY POLE AT BM "A POINT SET NEAR LEFT EDGE OF LAKE CITY, Ml 49651
X 1915523611 ; OVER SOUTH BAYOU
V 261741.90 PAVEMENT ABOUT 201FT NORTH PHONE: (231) 8394444
: : OF STA. 12400 ALONG CENTERLINE
ALIGNMENT DIAGRAM X:19135184 93 THE SOIL BORING LOGS REPRESENT POINT INFORMATION. SCECO 5
: . PRESENTATION OF THE INFORMATION IN NO WAY IMPLIES THAT
SUBSURFACE CONDITIONS ARE THE SAME AT LOCATIONS OTHER SCOTT CIVIL ENGINEERING COMPANY  \——
THAN THE EXACT LOCATION OF THE BORING. GRAND RAPIDS, MICHIGAN 15
DRAWN| 4z [CHECKED | vvi [DATE]1/18/24




NEW WELL,

/ 0
REMOVE DOCK BOARDS , OUTLINE OF PROPOSED BOX E%CN/?BS%AND
AS—NEEDED, INCLUDED IN COFFERDAMS, CULVERT
BUTTRESS WALL TO REMAIN IN "STRUCTURES, REM”, LEFT IN PLACE PROPOSED SHEET
PLACE. TRIM AS—NEEDED REPAIRED BY OTHERS, TYP. PILE WALL PLACED
INCLUDED IN "STRUCTURES, REM”,\ IN FRONT OF EX.
Vi * SHEETING, TYP. PROPOSED
. o SIDEWALK EX. DRIVEWAY
/ . PROPOSED . —_ ® S5 mow
FENCE — /1
PROPOSED A_mpm T — LINE
SIDEWALK e —
/ g T
R O N o N
g 1 i " on B i il il B
/ i REF. PT. "A g 7 8 e ERE -
R STA. 9493.5 ” — ALl PROPOSED T
/ MATCH EX. HMA ELEV. 601.93 PROPOSED ACC. e, HMA SHOULDER
AERIAL ELECTRIC EDGE RADIUS, BORS\%‘(L;’ _ - SHOULDE%QIP' \\\ Fe—a_|
LINE TO BE TYP. EACH SIDE Lomanie REF. PT. "B" T N Ths RELOCATED == <
RELOCATED o - STA. 10+06.5 T ’ U,
o ELEV. 601.92 - 11+00 ROAD ¢ T
D L
/T\E INTO EX. PROPOSED * \4/\
POB GUARDRAIL GUARDRAIL, TYP. —_
STA. 9+60.00 — (
/ PROPOSED EDGE — s,
OF LANE =
% PROTOSED PROPOSED AGG.
SHEET PILE :
WALL TURBIDITY — SHOULDER, TYP.
CURTAIN, TYP. vV—
~ Vv
A MATCH SHEETING IN s PROPOSED T
TO EX. STRUCTURE S EDGE OF - HMA SHOULDER PROP. HINGE v
3 , STREAM EX. CONC. STEP TO - —
— S PLAN REMAIN IN PLACE LINE, TYP. ,
gL P GRADE HMA TO DRAIN T — oo
¢ ~ 9= 1 10 LINE
— /s SCALE: 17 =10 (APPROX. FLOWLINE) — \[
® @ ~ // EX. BUILDING, TYP. — _
SOIL_EROSION, SEDIMENTATION CONTROL AND WATER PROTECTION MEASURES
: PROCEDURE
30'—45" PERPENDICULAR TO CENTERLINE
33—0” ALONG CULVERT CENTERLINE THE FOLLOWING STEPS WILL BE TAKEN TO PROTECT THE WATERCOURSE
DURING CONSTRUCTION:
169" 1371 1) PLACE SILT FENCE AS DIRECTED BY THE ENGINEER BEFORE ANY EARTH
_ 2 EXCAVATION BEGINS.
FENCE. 48" -5 —| ‘ 10'=3” LANE WIDTH (TYP.) 10'=3" PAVEMENT WIDTH (TYP.) 2-4y = "SHLD, CL II"
MIN. HEIGHT | ROAD ¢ (TYP.) 2) PLACE TURBIDITY CURTAIN AS SHOWN ON THIS PLAN BEFORE ANY
: ! EARTH EXCAVATION BEGINS. .
I 2 VN AGGREGATE BASE. 21A ‘ Elé'v 12&083 GUARDRAIL CONC. HEADER CAN BE CAST IN c GINS. THE TURBIDITY CURTAIN IS LABELED WITH A @
. St . 601. TYP.
[~ "SDEWALK, VARIES FROM 10" TO 14", ! (Tve) Ebﬁg&%iiﬂc{éa? INCLUDED IN" 3y 1he CONTRACTOR WILL PROPERLY CONTAIN THE EXISTING CULVERT
CONC, 4 INCH PAID AS ”"AGGREGATE BASE” : DURING REMOVAL. THIS MAY REQUIRE CONTAINMENT IN ADDITION TO THE
| (TYP.)
T—1" HEADWALL ot ot : COFFERDAM SHOWN. PAYMENT SHALL BE INCLUDED IN "COFFERDAMS”.
HEIGHT 2%+ — ‘ ‘ — T pqls
} —— ,./ 112 4)  THE COFFERDAM WILL BE PLACED BEFORE ANY FOUNDATION EXCAVATION
(0 BEGINS.
-5
- 7 I { \ - 5)  WATER PUMPED FROM THE COFFERDAM WILL PASS THROUGH A FILTER
f | | 1’0", ESTIMATED f w »1 |=— 1"—0" HEADWALL (TYP.) BAG. SEDIMENTS WILL BE REMOVED BEFORE THE WATER IS ALLOWED TO
| | | RETURN TO THE WATERCOURSE.
PLACE PREFORMED ‘ ! f ‘ \ PROPOSED
WATERPROOFING MEMBRANE } } | LOW CHORD 6) DO NOT ALLOW TEMPORARY STORED EXCAVATED MATERIAL TO ERODE
ALONG HEADER JOINTS, AND 3FT | ‘ ELEV. 599 51 INTO THE WATERCOURSE.
STRIP OVER TOP & SIDE JOINTS, | | |
INCLUDED IN CULVERT PAY ITEM. | | 7)  IMMEDIATELY AFTER THE CONSTRUCTION OF AN ABUTMENT IS
— | | INSTALL RUBBER GASKET PER SECTION 406 COMPLETED, PLACE SLOPE PROTECTION AND SEEDING OR SODDING ON THE
PROPOSED 10’ SPAN BY 10° __— | | ! OF STANDARD SPECIFICATION FOR ADJACENT EMBANKMENT SLOPES.
RISE BOX CULVERT \ \ ‘ CONSTRUCTION, (TYP. ALL JOINTS)
\ \ ! 8) THE ENGINEER WILL MONITOR THE TEMPORARY AND PERMANENT SESC
} } 705 WINTER MEASURES INSTALLED BY THE CONTRACTOR UNTIL THE SITE IS COMPLETELY
| | 05 SUMMER ‘ N INSTALL JOINT TIES PER STANDARD PLAN STABILIZED, AT WHICH POINT THE TEMPORARY MEASURES SHALL BE REMOVED.
| | ! R—84—A OR APPROVED SHOP DRAWINGS
| | WSE SOUTH BAYOU ‘ L (TYP. ALL JOINTS) 9) MAINTAIN CHANNEL FLOW AS PER SECTION 406 OF THE MDOT 2020
| | CLEV. 50246 : STANDARD SPECIFICATIONS FOR CONSTRUCTION AND THE REQUIREMENTS
| | (2/12/22) ! SHOWN ON THE MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND
} } \ ‘ E[E\EA%QETSM u/s ENERGY (EGLE) PERMIT, INCLUDED IN CULVERT PAY ITEM.
STREAM BTM D/S | | = ! i '
ELEV. 590.84 | | s ‘
| | | HAMLIN TOWNSHIP
TR i ‘ ‘ AR ‘ AR e
| |
! \ ! GENERAL PLAN OF STRUCTURE
} | \ \\ COFFERDAM NOTE: CUT—OFF END SHEETS LAKESHORE DRIVE
| FLUSH WITH BOTTOM OF CHANNEL, INCLUDED
| ‘ \ IN ITEM "COFFERDAMS, LEFT IN PLACE". OVER SOUTH BAYOU
PROPOSED CULVERT SECTION R By a0 SCECO 6
SCALE: 17 = 2 SCOTT CIVIL ENGINEERING COMPANY  —
GRAND RAPIDS, MICHIGAN 15
DRAWN]| 4 [CHECKED | v\ [DATE[1/18/24




THICKEN AGGREGATE BASE OVER CULVERT
PLACE AND COMPACT AGGREGATE IN TWO UNIFORM

"AGGREGATE BASE”
(6" MIN.)

~ A —11"-5" FROM @ ———=|
BEAM ELEMENT & 8"X6"

WOOD OFFSET BLOCK PER
SPECIAL DETAIL R—60—J \

WEX8.5 OR WBX9
GALV. STEEL POST

— 12" CULVERT BEDDING

REMOVAL LIMIT FOR
"EXCAVATION, FDN”, TYP.

4" FND UNDERDRAIN,

&\\ TYP., ELEV.= 593.5+

OUTLET PER DIRECTION
OF THE ENGINEER

3, TYP.

LAYERS OVER CULVERT "HMA, 13A”
- e —  S— £ ff t ~ ¥
I3 £ ¢
"SUBBASE, CIP” ¢
(12" MIN., TYP.)
<
<
|
PROPOSED CONCRETE BOX CULVERT -
oy f 10’ SPAN x 10’ RISE
é
q 17'=07, TYP. —= \ f-—
CULVERT BACKFILL, CLASS 1I BAYOU OUTLET -
GRANULAR MATERIAL, TYP., PAID 0 WSE = 5925 ¢
AS "BACKFILL, STRUCTURE, CIP” O, (12/12,/22) <
Z EXIST. & PROP. STREAM BOTTOM,
= ELEV. = 590.84’, TYP. ¢
4
6
PR
. £ ¢ . s
D@ D;N%N%N%N%ﬁ D\ ;MMMMN%W
/ +18', TYP.
”CULV BEDDING, BOX CULV”
SEE DETAIL THIS SHEET CULVERT INVERT,
ELEV. = 589.51

PROPOSED CULVERT SECTION

NOTE: OUTLET FOUNDATION UNDERDRAIN PER DIRECTION OF THE ENGINEER

PROPOSED
CULVERT

3” AGGREGATE CAP
34G OR 34R

-~ 3, TYP. ——=

"COFFERDAMS,

! ) e

"NON—WOVEN
N___ GEOTEXTILE
SEPARATOR”, PAID

\ BOTTOM OF EXCAVATION
AGGREGATE 46G WRAPPED

IN NON—WOVEN GEOTEXTILE
SEPARATOR

CULVERT BEDDING DETAIL

INCLUDED IN ITEM "CULV, BEDDING, BOX CULV”

SEPARATELY

AGGREGATE 46G AND 34G OR 34R ARE NOT PAID FOR SEPARATELY BUT

LEFT IN PLACE",
/ TYP.

"COFFERDAMS, LEFT IN

/ PLACE” OUTLINE, TYP.

VIBRATORY SHEETING
HAMMERS ARE PROHIBITED

1"¢ GALV. THREADED ROD OR
ANCHOR BOLT, HEAVY HEX

2'—4" NUT, LOCK WASHER, & FLAT
WASHER (TYP.)
TOP OF HMA .
1" BASE PLATE
TR A 2'—4”, EAST SIDE
T 5'—6”, WEST SIDE
e MEASURED
DRILL 13" HOLES — 11 | PERPENDICULAR TO
T ROAD CENTERLINE.
FIELD VERIFY DURING
AN CONSTRUCTION
S ¥ WASHER PLATE,
SEE SPECIAL DETAIL
R—73—F
SUMOL ATIOHD To NE SAVERT A0 K5y 00w
: : : POST MAY BE FIELD
POST ¢ CUT TO PROPER
HEIGHT. FOR REPAIR
N OF GALV. SURFACE,
W* »‘ ‘« SEE STANDARD SPEC.
12" :
7%
7" 3" f=— 16 | [
f f/f l
T T é é W6x8.5 OR HOLE 1’¢ [
I 47 " W6x9 POST I
8%" 5” Ti H H i3:76%::
Mo b p

14”9 HOLE
(TYP.)

L]

N

BASE PLATE DETAIL

| 1o STRUCTURE QUANTITIES
EAO4 BARS, TYP. PAY ITEM NO. ITEM OF WORK UNIT | TOTAL
2040060 LS
TOP OF ¥ BEVEL (TYP.) Structures, Rem um 1
SHOULDER\\ . / 2060002  |Backfill, Structure, CIP Cyd 135
I 2060010 Excavation, Fdn Cyd 230
JWP \g‘ . 1'—1" WEST 2080014 Erosion Control, Filter Bag Ea 2
‘ r 1'71%"’ EAST 2080042 Erosion Control, Turbidity Curtain, Deep Ft 200
— A J ° ! 3082000 Geotextile, Separator, Non—Woven Sft 1410
i <1 | ﬁ CEVWAY CAST INTO 4040031 Underdrain, Fdn, 4 inch Ft 300
1’-0" T%é}L\/ERT CULVERT END SECTIONS 4040091 Underdrain Outlet, 4 inch Ft 40
v L A . 3" WB"xD2” 4040111 Underdrain, Outlet Ending, 4 inch Ea 4
J \ 4060005 Culv Bedding, Box Culv Cyd 25
3" ggi4 Eﬁi29AS;;NTO CULVERT 4060134 Culv, Precast Conc Box, 10 foot by 10 foot Ft 33
HEADER E TI N 7040001 Steel Sheet Piling, Permanent Sft 5000
S C O 7040009 Cofferdams, Left in Place LSum 1
PAYMENT FOR HEADERS”AND JOINT WATERPROOFING 7047051 Sheeting Tie System LSum ]
INCLUDED IN THE ITEM "CULV, PRECAST CONC BOX,
10 FOOT BY 10 FOOT” 7077030 Structural Steel, Furn, Fab, and Erect Lb 6400
7120043 Bolt, Adhesive Anchored, % inch Ea 32

[ POST

STEEL POST DETAIL

POST HEIGHT SUBJECT TO CHANGE
BASE ON SHOP DRAWING DIMENSIONS

HAMLIN TOWNSHIP

GENERAL PLAN OF STRUCTURE
LAKESHORE DRIVE
OVER SOUTH BAYOU

SCECO .

SCOTT CIVIL ENGINEERING COMPANY
GRAND RAPIDS, MICHIGAN
DRAWN| 4 [CHECKED |~ [DATE[1/18/24




NOTE: ALL SHEETING IS PZ-22, PLACE SALVAGED

EX. SECTION OF PROP. CULV. —_ NOTES:
SHEETING TO REMAIN IN TOP OF SHEET ¢ ¢ EXCEPT IN SE QUADRANT CHANNEL WALE, 0CK
PLACE, CUT AS—NEEDED ¢ STATION: 9475 MATCH HEADWALL TYP. EXISTING WALES ARE DOUBLE C6x10.5 WITH 10"x10"X3”
TO PLACE WALE OFFSET: +18.46' ¢ STATION: 10+00.52 MATCH HEADWALL TOP OF SHEET BEARING PLATES. SALVAGING WALES INCLUDED IN ITEM
ELE\/AT\ON 601.26° OFFSET: £16.76’ ¢ STATION:10+13.22 & STATION:10+50 TOP OF SHEET "STRUCTURES, REM”. EXCAVATION AND EMBANKMENT WILL NOT
+56’ ELEVATION: 601.60° OFFSET: £16.94" OFFSET: £19.5 © STATION:10+66 TOP OF SHEET BE PAID FOR IF SALVAGING EXISTING SOIL ANCHORS.
20' SHEETS ELEVATION: 601.60 ELEVATION: 600.17 OFFSET: £21 ) ¢ STATION: 10+86.5
\ 55’ \ ELEVATION: 599.21 OFFSET: 21’ CUTTING OR REMOVING EXISTING SHEETING FOR TIE-ROD
V‘ 20’ SHEETS ] | ELEVATION: 598.08’ PLACEMENT SHALL BE INCLUDED IN ITEM "STRUCTURES, REM”.
TOP OF SHEET : : 7 ' ' /
€ STATION: 9+56 16, 7U m TIE-RODS ARE 13" NOMINAL DIAMETER, ALL—THREADED REBAR,
OFFSET: £27.65' 15.00° TYP. . Fy = 75 ksi. SPLICE WITH STOP—TYPE COUPLINGS. ANCHOR
ELEVATION: 599.62' (TEOF;T(A)E\OSG'EWE)T«#25 8 SHEETS \/ WITH HEAVY HEX NUT WITH HARDENED AND BEVELED
0. WASHERS, AND ADD A JAM NUT. PLACEMENT OF SALVAGED
DEADMAN SHEETING OFFSET: £17.5 WALES AND TIE—RODS PAID AS "SHEETING TIE SYSTEM”. IF

ELEVAT\ONZGOW}T ADDITIONAL WALE LENGTH IS NEEDED, THE FURNISHING,

FABRICATING, AND ERECTING OF THE STEEL SHALL BE PAID
AS "STRUCTURAL STEEL, FURN, FAB, AND ERECT". ADDITIONAL
WALES SHALL MATCH THE EXIST SALVAGED MATERIALS AND

W/ CHANNEL WALE,
TOP OF SHEETS 1" MIN.

BELOW FINISH GRADE /,\ 20.00’
20" SHEETS \‘/

/LAKESHORE DR. Q

10400 »
— 10" MAX. DIMENSIONS.
- SPA., TYP.
TOP OF SHEET - _ :
FAN, TIE BACK RODS / e — - ESTIMATED TIE-ROD TOTAL LENGTH IS 360"
OFFSET: £14.5’ . STEEL SHEETING IN SE QUADRANT SHALL HAVE A MINIMUM
ELE\/AT\ON 601.38 WRESAQLLWTFTREADED SECTION MODULUS OF 30.2 IN3/FT (PZ—27). THE REMAINING
R : : — —__ QUADRANTS SHALL MEET A MINIMUM SECTION OF 18.1 IN3/FT
TOP OF SHEET 48 ~ PROPOSED EDGE (PZ-22). ALL SHEETING SHALL BE GRADE 50 STEEL.
€ STATION:9+75.8 SN N 20 SHEETS OF LANE CONTRACTOR MAY PROPOSE AN ALTERNATE SHEET SECTION
OFFSET: £14.53 . '
: ’ MATCH CEADWALL \l_ £20 FOR THE ENGINEER'S APPROVAL.
ELEVATION: 601.36 SN 8 SHEETS\_/
gFFSST?TT‘E%Wg;OO-B = T0P OF SHEET MINIMUM TOE LENGTH IS 8 FEET FOR PZ—22 SHEETING
/ TOP OF SHEET ELE\/AT\-()?N:S.OW_BS' TOP OF SHEET ¢ STATION: 10+71 (EXCEPT THE 8FT LONG SHEETS) AND 23 FEET FOR PZ-27.
¢ S;gg?_f;;%ﬁ MATCH HEADWALL € STATION: 10490 OFFSET: £16.0 INSTALL ALL SHEETING WITH AN IMPACT HAMMER, NO
- ELEVATION: 601.55° ¢ 5TAT‘3N19+§7-7 ELEVATION: 600.24’ '
& .
& giﬁiﬂi&d-aégfes‘ PLACE STEEL CAP ON ALL SHEETING EXCEPT DEADMAN
-601. SHEETS. THE CAP SHALL BE C15x33.9 FOR PZ—27 SHEETS
PzZ-27 34 SHEETS AND C12X20.7 FOR PZ—22, PAID AS "STRUCTURAL STEEL,
ATTACH TO THE EXISTING .
SHEETING, CUTTING OF THE EX. THIS QUAD ONLY SHEETING PLAN FURN, FAB, AND ERECT".
STEEL CAP MAY BE NECESSARY, MATCH WALL :
INCLUDED IN SHEETING ITEM ELEVATION: 600.64° NOTE: NO UTILITIES ARE SHOWN,
CONTRACTOR TO VERIFY ANY
EX. CONFLICT
CULVERT / EX. BUILDING, TYP.
HAMMERS ARE PROHIBITED CUT DOWN EX. SHEETING MIN. 12” o MAXIMUM
BELOW FINISH GRADE. MAY NEED —
—— VARIES EACH QUADRANT V= TO CUT ADDITIONAL DEPTH AT SEE PLAN DRAWING FOR PROP
HEADER MATCH TOP OF HEADER FENCE POSTS, \NCLCUDED IN'ITEM 2P OF SHEET ELEVATIONS.
STRUCTURES, REM
\ /STEEL CHANNEL CAP : /STEEL CAP SEE NOTES.
SIDEWALK /SHOULDER __\ ?
T i EXCAVATE FOR WALER ACC BASE
\ 1.75°
i REMOVAL, PAID AS |~ _
Q. "EXCAVATION, EARTH” SUBBASE ‘ ¢
S© 1 -
5+ ’ ‘
2 PLACE "EMBANKMENT, CIP” \ PLACE SALVAGED CHANNEL WALE & BEARING
® . PLATES WITH 13"¢ THREADED TIE—BACKS.
o SEE SECURE WITH HARDENED WASHER, BEVELED
= . SHEET WASHER, HEAVY HEX NUT, & JAM NUT.
oo LENGTH SALVAGE EXISTING WALER, .
&~ ON INCLUDED IN ITEM "STRUCTURES, |/~ PROP. STEEL SHEETIN
° PTLHAEN REM”, CUT OFF TIE BACKS OR /
GRADE 50 STEEL SHEETING REMOVED WITHOUT ADDITIONAL )
. DRAWING — AN PLACE "FLOWABLE FILL,
CUT OF SHEET INTERLOCK ENDING, (TYP. EACH QUADRANT) STEEL CHANNEL CAP, COST TO THE CONTRACT. | NON—STRUCTURAL” TO
FIELD DRILL 1” DIA. HOLES IN ATTACH WITH 17 TACK THE EX. SHEETING CUT
° SHEET PILE AND CULVERT WALL \ | [ F——mm0/F/ = /s WELD TO SHEETS % OFF ELEVATION
/] EX. STEEL SHEETING ——__|
‘ 1
/ **************** ! HAMLIN TOWNSHIP
CULVERT END J | ¥’ DIA. GALVANIZED THREADED ROD WITH /k
» 5 .
SHEET PILE WALL ELEVATION 9" EMBED. ‘ HEAVY HEX NUT & WASHER CENTERED ON TYP. SHEET WALL SECTION STEEL SHEETING LAYOUT
CULVERT WALL, CONTRACTOR TO DETERMINE )
CUFVRE%PT / | LENGTH BASED ON SHEETING THICKNESS, PAID LAKESHORE DRIVE
AS "BOLT, ADHESIVE ANCHORED, § INCH”. OVER SOUTH BAYOU
SCOTT CIVIL ENGINEERING COMPANY
GRAND RAPIDS, MICHIGAN
DRAWN| 4  [CHECKED |~ [DATE[10/23/23




Cut AREA = 0.00
Fill AREA = 0.00
610.00 610.00
605.00 605.00
600.00 =2.00% =2.00% =2.00% =2.00% 600.00
| — 1 |
_ _ ]
595.00 595.00
590.00 590.00
STA = 10+50.00
ORIGINAL ECut AREN4Z 0.00
585.00 DESIGN_ L. = 585.00
-AREA = 0.00
580.00 580.00
—50.00 ~40.00 ~30.00 ~20.00 ~10.00 0.00 10.00 20.00 30.00 40.00 50.00
610.00 610.00
605.00 605.00
—2.00% =2.00% —2.00% —2.00%
600.00 _ # m 600.00
595.00 595.00
590.00 590.00
STA = 10+25.00
ORIGINAL ECut ARIIA3Z 0.00
585.00 DESIGN Fl = 585.00
Filr AREA = 0.00
580.00 580.00
—50.00 —40.00 ~30.00 —20.00 ~10.00 0.00 70.00 20.00 30.00 40.00 50.00
610.00 610.00
605.00 605.00
—2.00% —2.00% —2.00% —2.00%
—— 1
600.00 — _ " — 600.00
595.00 595.00
590.00 590.00
STA = 10+00.00
ORIGINAL ECut MREIA43 0.00
585.00 DESIGN EL = 585.00
File AREA = 0.00
580.00 580.00
—50.00 ~40.00 ~30.00 ~20.00 210.00 0.00 70.00 20.00 30.00 40.00 50.00
610.00 610.00
605.00 605.00
—2.00% —2.00% —2.00% —2.00%
600.00 _ # _ 600.00
595.00 595.00
590.00 590.00
STA = 9+75.00
ORIGINAL EL = 601.45
585.00 DESIGN FL = 585.00
580.00 580.00
—50.00 —40.00 ~30.00 —20.00 ~10.00 0.00 70.00 20.00 30.00 40.00 50.00
TR
SCOTT CIVIL ENGINEERING COMPANY SCALES: CROSS SECTION SHEET NO. | TOTAL SHEETS
DRAWN BY: 7 DATE: 1/18/24 SHEET 9 15




605.00 605.00
600.00 600.00
—2.00% -2.00% —2.00% —2.00%-10.0: 1
595.00 I i 595.00
,HW _ 1
Cut AREA = 47.14
590.00 i 590.00
sTAa = 11505 &7
ORIGINAL EL = 596.41
585.00 DESIGN EL = 585.00
580.00 580.00
—-50.00 —40.00 —30.00 —20.00 —10.00 0.00 10.00 20.00 30.00 40.00 50.00
605.00 605.00
600.00 600.00
_10.0:2.00% —2.00% —2.00% —2.00% ~10.0:1
- [47/
595.00 595.00
— -
Cut AREA = 48.77
590.00 590.00
sTA = 1188085 03
ORIGINAL EL = 596.53
585.00 DESIGN EL = 596.52 585.00
580.00 580.00
—50.00 —40.00 —30.00 —20.00 —10.00 0.00 10.00 20.00 30.00 40.00 50.00
605.00 605.00
600.00 600.00
_10.0:1 _=2.00% —2.00% —2.00% —2.00%10.0: 1
— | | ut AREA = 4804 |
595.00 595.00
_ il REA = 0.00 _
590.00 590.00
STA = 11425.00
ORIGINAL EL = 586.93
585.00 DESIGN ELl = 597.01 585.00
580.00 580.00
—-50.00 —40.00 —30.00 —20.00 —10.00 0.00 10.00 20.00 30.00 40.00 50.00
605.00 605.00
600.00 600.00
_6.7:122.00% —-2.00% —2.00% —2.00%
] | — A_F — 1 ]
t ARFA = 61.13
595.00 _ g _ J 595.00
sTA = 1140800 >
ORIGINAL EL = 597.84
590.00 DESIGN EL = 597.86 590.00
585.00 585.00
—-50.00 —40.00 —30.00 —20.00 —10.00 0.00 10.00 20.00 30.00 40.00 50.00
605.00 605.00
600.00 600.00
A —2.00% =2.00% —2.00% =2.00%10.0: 1
AT — T —1 |
T _ _ 1
595.00 595.00
590.00 590.00
STA = 10475.00
ORIGINAL EL = 599.18
585.00 DESIGN EL = 599.06 585.00
580.00 580.00
—-50.00 —40.00 —30.00 —20.00 —10.00 0.00 10.00 20.00 30.00 40.00 50.00
TR
SCOTT CIVIL ENGINEERING COMPANY SCALES: 1 CROSS SECTION SHEET NO. | TOTAL SHEETS
DRAWN BY: 7 DATE: 1/18/24 SHEET 10 15
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#%x IF THE OFFSET FROM THE FACE OF POST TO THE SHOULDER HINGE POINT IS LESS
THAN 2’-0" AND THE EMBANKMENT (OR MEDIAN) SLOPE IS STEEPER THAN 1:10,
USE 8'-0" POST WITH THE ADDITIONAL LENGTH EMBEDDED.

GUARDRAIL, TYPE T (OR TD)

( WOOD POST )

8" 8" 8"

‘\w
|

TYPE TD

12'-6" EFFECTIVE
BEAM ELEMENT LENGTH

8"

YV
; WOOD OFFSET BLOCK

POST BOLT WITH
ROUND WASHER
UNDER NUT

6'-3" TYPICAL
POST SPACING

1.1 R -1 =
3=l If 3-fl =
[ *
\\\*GRDUND LINE
ELEVATION SHOWING POST SPACING

% SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

NORMAL
SHOULDER

*% 5'-0" OR AS SPECIFIED ON PLANS

2'-0" %mk

SPLICE BOLT
(TYP.)

—ROUTED 6" x 8"
WOOD OFFSET BLOCK
FOR STEEL POST

f?—o" o

D
ks

<

"
AT

11
Jiail
T
1"
1"

22"

||
L
T
t
1"
— ks

28"

4 'OIS’IG”

*% FOR PAVED SHOULDER WIDTHS OF AT LEAST 12’, USE 3'-0"

W6 x 9 OR W6 x 8.5

STEEL LINE POST 44\\\\

NUT (TYP.)—AAﬁ\\

ROUND WASHER

(TYP.) ———

—— DOUBLE SIDED SHOWN
FOR TYPE TD ONLY

[~ |~ POST BOLT WITH ROUND

WASHER UNDER NUT

SHOULDER
HINGE POINT

EMBANKMENT
(OR MEDIAN)
SLOPE

e W6 x 9 0R W x 8.5
I STEEL LINE POST

#%% IF THE OFFSET FROM THE FACE OF POST TO THE SHOULDER HINGE POINT IS LESS
THAN 2°-0" AND THE EMBANKMENT (OR MEDIAN) SLOPE IS STEEPER THAN 1:10,
USE 8’0" POST WITH THE ADDITIONAL LENGTH EMBEDDED.

GUARDRAIL, TYPE T OR TD

( STEEL POST )

GALVANIZING HOLE
(OPTIONAL)

@@o

12'-6" EFFECTIVE
BEAM ELEMENT LENGTH

ROUTED 6" x 8" WOOD BLOCK
FOR STEEL POST

BEAM
ELEMENT

POST BOLT
(TYP.)

6'-3" TYPICAL
POST SPACING

il

* 34"

i

GROUND LINE

ELEVATION SHOWING POST SPACING

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

GUARDRAIL,

MGS-8, & MGS-8D
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POST BOLT il =T
CONNECTING STEEL POST ol |
TO WOOD OFFSET BLOCK

GUARDRAIL, TYPE B
WooD POST

POST BOLT =
CONNECTING STEEL POST e |

I

¢l

TO WOOD OFFSET BLOCK ——— L
°|; 'y

| |1

Tl

GUARDRAIL, TYPE T
WooD POST

BLOCK AND

POST BOLT S[Tr=T
CONNECTING STEEL POST TO sl e
ROUTED WOOD OFFSET BLOCK*‘T‘?&] I

-
c,|| | ||°|
L=

e

GUARDRAIL, TYPE B
STEEL POST

POST BOLT =TT
CONNECTING STEEL POST T0 | o || I lg
ROUTED WOD OFFSET BLOCK—] I
RN

L

=iy

o llle,

GUARDRAIL, TYPE T
STEEL POST

POST CONNECTION DETAILS

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GUARDRAIL,
TYPES A, B, BD, T, TD,
MGS-8, & MGS-8D

21 4l /4// 4 /4// 2

1/ -0l

2" g /4// 4 /4// 2t

€ STEEL POST

30w 2layt
POST BOLT SLOT

"y 1"8”

8"

|
|
|
|
o |
|
|
|
f

WOOD POST

I %y

| SPLICE BOLT SLOT
| (TYP. )

\

T ¢ POST BOLT SLOT AND

30w 2l

€ WOOD POST

STEEL POST

THRIE BEAM ELEMENT SPLICE DETAILS

7346”

75

T

FOR USE ON STEEL POSTS

G” 6”

4|/4u 3 ‘ 3"
T I

I . I

Il I

it i
TOP TOP

¢

EUN 3
+ g
T I
| | e
| | -
Lo | E=== o E===t
o
Lo Y ey B
| | =
| === E===f
I | e
| | =
] 1
%' DIA. HOLE 34" DIA. HOLE
FRONT SIDE FRONT SIDE

FOR USE ON WOOD POSTS
(SEE NOTES ON SHEET 16 OF 16)

WOOD OFFSET BLOCKS FOR GUARDRAIL, TYPE T AND TYPE TD

POST BOLT SLOT

| B’]l” X 1"8”
I SPLICE BOLT SLOT
) (TYP.)

|
TTT————— ¢ POST BOLT SLOT

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GUARDRAIL,
TYPES A, B, BD, T, TD,
MGS-8, & MGS-8D
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NORMAL
SHOULDER

*% 5'-8" OR AS SPECIFIED ON PLANS

2'-B" ¥xx

7"

e

6'-0" Wk
25//

GROUND

34" ¥wk

THAN 2'-8" AND THE EMBANKMENT
USE 9'-0" POST WITH THE ADDITIONAL LENGTH EMBEDDED.

GUARDRAIL, TYPE MGS-8 (OR MGS-8D)

— TOE NAIL WOOD BLOCK
TO WOOD POST WITH
A MINIMUM 3" LONG
HOT-DIP ZINC COATED
NAIL

— DOUBLE SIDED
SHOWN FOR
TYPE MGS-8D ONLY

—— POST BOLT WITH ROUND
WASHER UNDER NUT

SHOULDER
HINGE POINT

EMBANKMENT
(OR MEDIAN)
SLOPE

«——6" x 8" WOOD LINE POST

*% FOR PAVED SHOULDER WIDTHS OF AT LEAST 12', USE 3'-8".

%k [F THE OFFSET FROM THE FACE OF POST TO THE SHOULDER HINGE POINT IS LESS
(OR MEDIAN) SLOPE IS STEEPER THAN 1:10,

( WOOD POST )

6” X 8//
WOOD OFFSET BLOCK

-
74
==FE= POST BOLT WITH

ROUND WASHER
UNDER NUT

TOE NAIL WOOD BLOCK
TO WOOD POST WITH
A MINIMUM 3" LONG
HOT-DIP ZINC COATED
NAIL

TYPE MGS-8D

NORMAL
SHOULDER

*% 5'-8" OR AS SPECIFIED ON PLANS

2'-8" ¥xk

W6 x 9 OR W6 x 8.5

FOR STEEL POST

—— ROUTED 6” x 8"
/ WOOD OFFSET BLOCK

7"
\

6'-0" %pk
25//

GROUND

34" 3wk

e W6 x 9 OR W6 x

THAN 2'-8" AND THE EMBANKMENT ~ (OR MEDIAN) SLOPE IS
USE 9'-0" POST WITH THE ADDITIONAL LENGTH EMBEDDED.

GUARDRAIL, TYPE MGS-8 (OR MGS-8D)

STEEL LINE POST ™

NUT ——]

ROUND WASHER ——

—— DOUBLE SIDED
SHOWN FOR
TYPE MGS-8D ONLY

—— POST BOLT WITH
ROUND WASHER
UNDER NUT

SHOULDER
HINGE POINT

EMBANKMENT
(OR MEDIAN)
SLOPE

8.5

| STEEL LINE POST

*% FOR PAVED SHOULDER WIDTHS OF AT LEAST 12', USE 3'-8”".
k% [F THE OFFSET FROM THE FACE OF POST TO THE SHOULDER HINGE POINT IS LESS

STEEPER THAN 1:10.

( STEEL POST )

¢

GALVANIZING HOLE

(GPTIONAL)
2" 103"
ROUTED 6" x 8” WOOD BLOCK
, (’:g\ FOR STEEL POST
N\l

BEAM
ELEMENT

POST BOLT

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

TYPES A, B, BD, T, TD,
MGS-8, & MGS-8D

GUARDRAIL,

—

POST BOLT
CONNECTING WOOD POST

TO WOOD OFFSET BLOCK 4|-®

6"

4.

]

TOP

1,
1 (I
+ lsg

7"

7"

WoOD POST

1

]
F ¢ STEEL POST

POST BOLT
CONNECTING STEEL POST TO
ROUTED WOOD OFFSET BLOCK

BLOCK AND POST CONNECTION DETAILS

14"

%' DIA. HOLE

FRONT

SIDE

FOR USE ON STEEL POSTS

=
|
|
|
|
|
STEEL POST
6//
3// 3//
Il
5 I‘I
I
I‘I
TOP
3//
7\ ‘
< ===
-~
-
3{ DIA. HOLE
FRONT SIDE

FOR USE ON WOOD POSTS
(SEE NOTES ON SHEET 16 OF 16)

WOOD OFFSET BLOCKS FOR GUARDRAIL, TYPE MGS-8 AND TYPE MGS-8D

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GUAR

DRAIL,

TYPES A, B, BD, T, TD,
MGS-8, & MGS-8D
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12'-6" EFFECTIVE BEAM ELEMENT LENGTH

6'-3" TYPICAL POST SPACING

TOP OF RAIL

* 317

‘\ GROUND L INE

ELEVATION SHOWING POST SPACING FOR
GUARDRAIL, TYPE MGS-8 OR MGS-8D
* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

GUARDRAIL, TYPE MGS-8 OR MGS-8D

GUARDRAIL, TYPE B
GUARDRAIL, TYPE BD
OR GUARDRAIL

APPROACH TERMINAL
TYPE 1B, 2B OR 3B

34’ -4'" HEIGHT TRANSITION

9'-4'7" EFFECTIVE
BEAM ELEMENT LENGTH

12'-6" EFFECTIVE
BEAM ELEMENT LENGTH

12'-6" EFFECTIVE
BEAM ELEMENT LENGTH

MGS (9'-4'7")
BEAM ELEMENT

STANDARD (12°-6")

W-BEAM ELEMENT 7

STANDARD (12'-6")

W-BEAM ELEMENT >

GUARDRAIL, TYPE B GUARDRAIL APPROACH TERMINAL TYPE 2M

SEE STANDARD PLAN
34" -4l HEIGHT TRANSITION R-62-SERIES
12'-6" EFFECTIVE 9’-417" EFFECTIVE 12°-6" EFFECTIVE
BEAM ELEMENT LENGTH BEAM ELEMENT LENGTH BEAM ELEMENT LENGTH

STANDARD (12°-6") MGS (9'-4!7") STANDARD (12'-6")

W-BEAM ELEMENT BEAM ELEMENT W-BEAM ELEMENT 7
N B — =g 7 ] Il s F-] N
@ ~—
s Il I I I [ "

e 63" TYPICAL "¢ mes pasT GROUND LINE

€ GUARDRAIL POST POST SPACING

ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING
GUARDRAIL, TYPE B TO
GUARDRAIL APPROACH TERMINAL TYPE 2M

N |:-:| l] Ll |: B Ll ¥ |3.E| 7 |:_| ] R
‘\GRGUND LINE € MG6S POST— | 6'=3” TYPICAL |~ € GUARDRAIL POST
POST SPACING
ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING
GUARDRAIL, TYPE MGS-8 OR MGS-8D TO
GUARDRAIL, TYPE B, GUARDRAIL, TYPE BD, OR
GUARDRAIL APPROACH TERMINAL TYPE 1B, 2B, OR 3B GUARDRAIL. TYPE T GUARDRAIL APPROACH TERMINAL TYPE 2M
GUARDRAIL» TYPE T
GUARDRAIL., TYPE TD SEE STANDARD PLAN
GUARDRAIL ANCHORAGE. MEDIAN 28’ -1 HEIGHT TRANSITION R-62-SERIES
GUARDRAIL ANCHORAGE, BRIDGE
GUARDRAIL. TYPE MGS-8 OR MGS-8D DETAIL AL, Ti, T4, OR T6 -
EFFECTIVE 9'—41s" EFFECTIVE 126" EFFECTIVE
28°-4h HELGHT TRANSITION LENGTH BEAM ELEMENT LENGTH BEAM ELEMENT LENGTH
6'-3" SYMMETRICAL MGS (9" ~41") STANDARD (12'-6")
12'-6" EFFECTIVE 9'—41s" EFFECTIVE EFFECTIVE Z -
BEAM ELEMENT LENGTH BEAM ELEMENT LENGTH LENGTH Igf,ﬂgl?%éx BEAM ELEMENT 7 W-BEAM ELEMENT
STANDARD (12'-6") MGS (9'-417") SYMMETRICAL A _EH FILR Ly B Ll s k-3 -
W-BEAM ELEMENT BEAM ELEMENT THRIE BEAM 3 —|1T =3 |‘| |‘| |'| -
7 TRANSITION
T 7 T T . 7 TP #FT'_ T {63t TYPICAL ™~—¢ Mos PosT GROUND L[NE/
. 3 i 'fl_ N € GUARDRAIL POST POST SPACING
ﬂ\ I I 1
GROUND LINE Mos PosT—"| 673 N~ ¢ GUARDRAIL POST ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING
¢ %DSZ'T STPY:CII%AGL ¢ GUARDRAIL, TYPE T TO
GUARDRAIL APPROACH TERMINAL TYPE 2M
ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING
GUARDRAIL, TYPE MGS-8 OR MGS-8D TO
GUARDRAIL, TYPE T, GUARDRAIL, TYPE TD,
GUARDRAIL ANCHORAGE, MEDIAN,
GUARDRAIL ANCHORAGE, BRIDGE DETAIL A1, Ti, T4 OR T6
MICHIGAN DEPARTMENT OF TRANSPORTATION MICHIGAN DEPARTMENT OF TRANSPORTATION
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ﬁ\(‘",\

|

“NEUTRAL AXIS

(TYP.) [
/
I5’I6” R
(TYP.)
SYMMETRICAL | -y l
ABOUT ¢ |

+
1 |7/32//
\

3y

3%" 6"

3l
TOLERANCE
-0 + lg'

1/_0|/4// + 346”

SECTION THROUGH BEAM ELEMENT

1! _0|/2//
2" 4|/4// 4|/4u 2"
=) &b 1
| | I
|
3/4// x 2! /2//
—&L | SLOTTED HOLE
| 3/32// X 1"0”
| | SPLICE BOLT SLOT
$ | (TYP.)
\ \

T ¢ SLOTTED HOLE

BEAM ELEMENT SPLICE DETAILS

SPLICE BOLT SLOT
(TYP.)

POST BOLT SLOT

4 2
(TYP.)

13'-6l%"
3[ _1|/2II 3/ _1I/2” 3/ _1I/2” 3/ _1',21/
ot 4I/i4lzi' 2&52" x 14" 34 x 21 4I/14I/i' 2"

SPLICE BOLT SLOT POST BOLT SLOT

(TYP.) (TYP.
3 - J 3 3
€ OF POST BOLT SLOTS

FRONT ELEVATION OF BEAM ELEMENT
10/_5//
3/_1|/2// 31_1|/2u 31_1|/2u
27 4|/i4|/il 2%2// X 17" 30 % 2" 4|/i/4|/i/ 21

I

C OF POST BOLT SLOTS
FRONT ELEVATION OF MGS (9'-4!,") BEAM ELEMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GUARDRAIL,

TYPES A, B, BD, T, TD,

13’ —G"z”

2

3 _1|/2// 3 _1|/2// 3 _1|/2// 3 _1|/2//
2" | aldllsy By x 1l 3 x 214" Adad,
SPLICE BOLT SLOT POST BOLT SLOT
(TYP.) (TYP.
IOt = = = = IOt
B OF POST BOLT SLOTS
FRONT ELEVATION OF THRIE BEAM ELEMENT

"
%4\

3! /4//

|

|

|
17"

e
\+
Yng"
3! /4//

3 /4//

14!

3l

3 3’I6” | /IGII

3|/4//
TOLERANCE
0+ I’B”

1/-8" + 3’I6”

SECTION THROUGH THRIE BEAM ELEMENT

(FOR GUARDRAIL, TYPE T AND TD)

GUARDRAIL,

TYPES A, B, BD, T, TD,

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

MGS-8, & MGS-8D MGS-8, & MGS-8D
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13"
3! _1|/2// 3’ _1|/2//
2" | aldlalsg el | 2"
S0 & ES
o | - 1 Tes
:H & F's {‘g ES g ES ?\?;\2
S - o L
- ES EY
A SECTION THROUGH

SECTION THROUGH THRIE BEAM TRANSITION

THRIE BEAM TRANSITION

3/‘// x 2\t

8" 1,0
% X 14 POST BOLT SLOT (TYP.)

SPLICE BOLT SLOT (TYP.)

SYMMETRICAL THRIE BEAM TRANSITIONS

1 ’ _3|/2//
3 1 _1|/2// 3 ’ _1|’2”
2" | a4l alslialy | 2"
S & & > £ ’:::!
- = o - e
+ ® £ £ ® H
‘? D D
- SECTION THROUGH
THRIE BEAM TRANSITION

SECTION THROUGH By x 14
THRIE BEAM TRANSITION SPLICE BOLT SLOT (TYP.)

3,0 1,

POST BOLT SLOT (TYP.)

7 '3|’2”

3’ -1"2" 3’ -1"2"

2" | Al alofplng | 2"

"
6
°
0
°
\J

1/_0|/4u
3

h

¥
4I,4"5I5,| g

SECTION THROUGH
THRIE BEAM TRANSITION

SECTION THROUGH
THRIE BEAM TRANSITION

” 1,

(]
SPLICE BOLT SLOT (TYP.)

3 % 21"

POST BOLT SLOT (TYP.)

ASYMMETRICAL THRIE BEAM TRANSITIONS
NOTE: ASYMMETRICAL TRANSITION TYPE WILL VARY BY LOCATION DEPENDING ON GUARDRAIL LAYOUT

OFFSET BLOCKS (TYPE BD) 6" x 1'-0" x 1'-3”
OFFSET BLOCKS (TYPE TD) 6" x 1'-0" x 1'-10" ‘ ‘

<= DIRECTION OFFSET BLOCKS (TYPE BD) 6" x 9" x 1'-3"

OF TRAFFIC OFFSET BLOCKS (TYPE TD) 6” x 9" x 1'-10"
| T
[ I I
] [ POST BOLT LENGTH 2'-4"——(T]
HH L+ (ONE REQUIRED FOR TYPE BD)
I y| (TWO REQUIRED FOR TYPE D) |,
I

STANDARD WIDTH VARIABLE WIDTH (FIELD BEND)

z APPROX. 6'-3"

POST BOLT LENGTH 2’-10"
(ONE REQUIRED FOR TYPE BD)
(TWO REQUIRED FOR TYPE TD)

PAY ITEM: GUARDRAIL., TYPE BD (OR TD)

PAY ITEM EACH SIDE:
GUARDRAIL, TYPE B (OR T)

DIRECTION
OF TRAFFIC =

DETAIL SHOWING TRANSITION FROM GUARDRAIL, TYPE B (OR TYPE T
TO GUARDRAIL, TYPE BD (OR TYPE TD)

THRIE BEAM TRANSITIONS REQUIRE 20 SPLICE BOLTS EACH (12 ON TYPE T END p
AND 8 ON TYPE B END). %16

% EXCEPT AS SPECIFIED ON DETAIL SHOWING TRANSITION FROM GUARDRAIL. TYPE B

(OR TYPE T) TO GUARDRAIL., TYPE BD (OR TYPE TD). POST BOLTS SHALL NOT
EXTEND MORE THAN %" BEYOND NUT.

1% DIAMETER Yos"

'Vig" DIAMETER

ROUND WASHER

0.012" THICK

%4 DIA. HOLE CURVED GUARDRAIL RADIUS

EMBOSSED %" HIGH ON THE

POST BOLTS, SPLICE BOLTS AND WASHERS
AT BEAM ELEMENT SPLICE POSTS AND AT INTERMEDIATE POSTS MINIMUM POST BOLT THREAD LENGTH
FOSTBOLTS SPLICE BOLTS |~ WASHERS BOLT LENGTH MINIMUM THREAD LENGTH
GUATRY[LREAIL POST UBFLFUSCEKT NO. | LENGTH (114" LONG) (ROUND)
REQ'D (NO. REQ’D) | (NO. REQ'D) W 7
wooD N/A 1 qls! 2 1 18" 214
A 8 3
STEEL N/A 1 2" & 1 26! 3"
WooD Woop 1 18" = 1
8 STEEL 00D 1 gl ’ E 1 1'74" (SPLICE BOLT)
Yoo — T g SEE CHART (POST BOLT)
& STEEL WooD 2 gl 1 z 2 1%g" OR 1Tg"
—
wooD WooD 2 18" = 2
T - 12 e |
STEEL WooD 2 9's) a 2
WooD WoOD 2 | *26l" 2
™ 24 =
STEEL WooD 4 g9l ]

"

| "

SPLICE BOLT AND POST BOLT

56" DIA. x '/¢" DEEP
RECESS ONE OR BOTH SIDES

NUT

METAL TAG
3 S :}v‘ 5/ /
MICHIGAN DEPARTMENT OF TRANSPORTATION ‘;_.,., =& /I O MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR d BUREAU OF DEVELOPMENT STANDARD PLAN FOR
GUARDRAIL, 1 3 GUARDRAIL,
TYPES A, B,BD, T, TD, TYPES A, B, BD, T, TD,
" (g
MGS-8, & MGS-8D r MGS-8, & MGS-8D
12-3-2001 R-60-1] SHEET METAL TAG , 12-3-2021 R-B80-J SHEET
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OFFSET BLOCKS (TYPE MGS-8D) 6" x 1'-0" x 1'-2"

<= DIRECTION

EL APPROX. 6'-3" ‘
= | |

OF TRAFFIC OFFSET BLOCKS (TYPE MGS-8D) 6” x 9" x 1/-2"
| T

[ [ I

™ ™ POST BOLT LENGTH ]

HH HH 27-4" FOR TYPE MGS-8D —F

Il Il 1l

POST BOLT LENGTH
2'-10" FOR TYPE MGS-8D

STANDARD WIDTH

VARIABLE WIDTH (FIELD BEND)

PAY ITEM: GUARDRAIL. TYPE MGS-8D

PAY ITEM EACH SIDE:
GUARDRAIL, TYPE MGS-8

DIRECTION
OF TRAFFIC =

DETAIL SHOWING TRANSITION FROM
GUARDRAIL, TYPE MGS-8 TO GUARDRAIL, TYPE MGS-8D

POST BOLTS, SPLICE BOLTS AND WASHERS
AT BEAM ELEMENT SPLICE POSTS AND AT INTERMEDIATE POSTS MINIMUM POST BOLT THREAD LENGTH
POST BOLTS SPLICE BOLTS WASHERS BOLT LENGTH MINIMUM THREAD LENGTH
GUATRYDPREA[L POST ngl%,(T NO. | LENGTH (1l7{' LONG) (ROUND)
REQ'D (NO. REQ’D) [ (NO. REQ'D) 9l 1%,
WOoD WooD 1 18" 1 18" 2l
MGS-8 8
STEEL WOoD 1 9lsy" 1 267" 3"
WoaD WOoD 1 *267"
MGS-8D 16
STEEL WOoD 2 9ls! 2

THRIE BEAM TRANSITIONS REQUIRE 20 SPLICE BOLTS EACH
ON TYPE MGS END).

(12 ON TYPE T END AND 8

% EXCEPT AS SPECIFIED ON DETAIL SHOWING TRANSITION FROM GUARDRAIL., TYPE MGS-8
TO GUARDRAIL. TYPE MGS-8D POST BOLTS SHALL NOT EXTEND MORE THAN '7" BEYOND

NUT.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GUARDRAIL,
TYPES A, B, BD, T, TD,
MGS-8, & MGS-8D

1 REFLECTORIZED SIDE FACING TRAFFIC
I~
- C—3 3 = -1
I,4” R
A, (TYP.)
2" 2%,
3

| |

[
(0.0934") NOMINAL
13 GAGE GALVANIZED
9% 4

GUARDRAIL REFLECTOR

SEE NOTES BELOW

REFLECTORIZED
SURFACE FACING
TRAFFIC

DIRECTION
OF TRAFFIC =

DIRECTION
OF TRAFFIC =

ONE-WAY TRAFFIC

DIRECTION
<= oF TRAFFIC

DIRECTION
OF TRAFFIC =

TWO-WAY TRAFFIC
DIRECTION OF RAIL LAP

‘fGUARDRA]L
e S

5 y 5
DIRECTION
<= oF TRAFFIC
DIRECTION
<= oF TRAFFIC
U GUARDRAIL
ONE-WAY TRAFFIC
. SEE NOTES BELON PLACE GUARDRAIL REFLECTORS NOTES:
GUARDRAIL ‘ f IN OPPOSITE DIRECTIONS ON :
L \, e 4 4w 4 4 o4 ooy . MDJACENT GUARDRALL POSTS DETAILS SPECIFIED ON THIS STANDARD ARE ACCORDING TO THE AASHTO-
[ <V <) AGC-ARTBA JOINT COMMITTEE, TASK FORCE 13 PUBLICATION TITLED “A
GUIDE TO STANDARDIZED HIGHWAY BARRIER HARDWARE.”
&— DIRECTION BEAM ELEMENTS SHALL BE SHOP BENT TO PLAN RADIUS FOR CURVE RADII
OF TRAFFIC 150’ OR LESS. A TAG [IDENTIFYING THE CURVATURE OF THE SHOP
BENT SECTION WILL BE REQUIRED FOR EACH CURVED ELEMENT.
DIRECTION
OF TRAFFIC = o _
SEE STANDARD PLAN R-62-SERIES OR R-63-SERIES FOR GUARDRAIL
APPROACH TERMINALS, STANDARD PLAN R-66-SERIES FOR GUARDRAIL
DEPARTING TERMINALS AND STANDARD PLAN R-67-SERIES FOR GUARDRAIL
"‘L’ ANCHORAGE » BRIDGE.
GUARDRAIL WOOD POSTS WITH s BEVELS AT THE TOP MAY BE USED IN LIEU OF
- WOOD POSTS WITHOUT BEVELS SPECIFIED.  THE LENGTH, WIDTH AND
TWO-WAY TRAFFIC DEPTH OF THE POST SHALL BE AS SPECIFIED ON THIS STANDARD AND
PLACEMENT OF GUARDRAIL REFLECTORS THE POST BOLT HOLES SHALL BE LOCATED TO ENSURE PROPER RAIL
HE [GHT.
WOOD OFFSET BLOCKS WITH % BEVELS AT THE TOP AND BOTTOM OR
NOTES GOVERNING THE USE OF GUARDRAIL REFLECTORS A 1" BEVELED TOP MAY BE USED IN LIEU OF WOOD BLOCKS WITHOUT
1. GUARDRAIL REFLECTORS SHALL BE USED ON ALL STANDARD GUARDRAIL RUNS, BEVELS SPECIFIED. ~ THE LENGTH (FRONT AND BACK FACE), WIDTH AND
REGARDLESS OF ROADWAY LIGHTING. DEPTH OF THE BLOCK SHALL BE AS SPECIFIED ON THIS STANDARD AND
THE POST BOLT HOLES SHALL BE LOCATED TO ENSURE PROPER RAIL
2. GUARDRAIL REFLECTORS ARE TO BE SPACED AT THE FOLLOWING INTERVALS: HEIGHT AND COMPATIBILITY WITH POST HOLES.
) 50'-0” ON TANGENT SECTIONS AND CURVES WITH A RADIUS OF WHEN THE FACE OF GUARDRAIL 1S PLACED FLUSH WITH FACE OF CURB,
@ 50’ OR MORE. THE RAIL HEIGHT SHOULD BE MEASURED FROM THE FRONT EDGE OF THE
GUTTER PAN. WHICH IS THE POINT ON THE GUTTER PAN THAT IS
" ! CLOSEST TO THE EDGE OF THE TRAVELED LANE.  WHEN THE FACE OF
B 25°-07 ON CURVES WITH A RADIUS LESS THAN 1150 THE GUARDRAIL PANEL IS LOCATED BEHIND THE CURB THE RAIL HEIGHT
3. FOR GUARDRAIL REFLECTOR PLACEMENT ON APPROACH TERMINALS, SEE THE SHOULD BE MEASURED FROM THE GROUND JUST IN FRONT OF THE
APPROPRIATE GUARDRAIL APPROACH TERMINAL STANDARD PLAN. GUARDRAIL .
4. A GUARDRAIL REFLECTOR 1S TO BE PLACED ON THE SECOND POST FROM THE MICHIGAN DEPARTMENT OF TRANSPORTATION
GUARDRAIL DEPARTING TERMINAL. BUREAU OF DEVELOPMENT STANDARD PLAN FOR
5. ON GUARDRAIL. TYPE T AND TYPE TD GUARDRAIL REFLECTORS ARE TO BE GUARDRAIL,
PLACED ON THE UPPER POST BOLT. TYPES A B BD T. TD
6.  GUARDRAIL REFLECTORS SHALL MATCH COLOR OF EDGE LINE. T > o ’

MGS-8, & MGS-8D

12-3-2021 R-B80-J SHEET 12-3-2021 R-60-J SHEET
F.H.N.A._APPROVAL PLAN DATE 15 OF 16 F-HN- A APPROVAL PLAN DATE 16 OF 16
FINAL ROW PLAN REVISIONS  (SUBMITTAL DATE: ) DATE: CS: DRAWING| SHEET
| DATE [AUTH NO.| DATE [AUTH Vi
NO DESCRIPTION DESCRIPTION “ NO SCALE DESION UNIT: N SECT
Michigan Department of Transportation FILE: Tse SDS Of 17




PLAN VIEW

6'-3" POST SPACING GUARDRAIL. TYPE B

3'-117" POST SPACING
GUARDRAIL, TYPE B

NORMAL SHOULDER + 2'-0" OR
MATCH EXISTING GUARDRAIL
ALIGNMENT WHEN APPLICABLE

A ﬁ-[
3'-1'%" POST SPACING

3'-1lr" OVER CULVERT

(5 SPACES MIN.)

28"
—1

1

1'-3" MIN.

—1
|S== =
=S

ELEVATION SHOWING GUARDRAIL, TYPE B

6'-3" POST SPACING GUARDRAIL, TYPE T

3'-117" POST SPACING

GUARDRAIL. TYPE T

B <t-[
3'-114" POST SPACING

3' -1l OVER CULVERT

(5 SPACES MIN.)

34"

—

1
1

[]

1/-3" MIN.

ELEVATION SHOWING GUARDRAIL, TYPE T

6'-3" POST SPACING
GUARDRAIL, TYPE MGS-8

3'-114" POST SPACING

GUARDRAILs TYPE MGS-8

3'-114" POST SPACING
OVER CULVERT

(5 SPACES MIN.)

31//
—1
—

I

|
1

ELEVATION SHOWING

1'-3" MIN.

GUARDRAIL, TYPE MGS-8

28"

I —— e

GALVANIZED WASHERS
FOR LEVELING UNDER

BASE PLATE (TYP.) \

[=—— W6 x 8.5 OR W6 x 9 STEEL POST
POST MAY BE FIELD CUT TO
PROPER HEIGHT.  FOR REPAIR
OF GALVANIZED SURFACES, SEE
STANDARD SPECIFICATIONS

1'-6" MIN.

BASE PLATE
[SEE DETAIL SHEET 4 OF 6

117" DIA. HOLE DRILLED
THROUGH CULVERT SLAB — ™

o<

SECTION A

L WASHER PLATE

SEE DETAIL SHEET 4 OF 6

1" DIA. ANCHOR BOLT

LENGTH AS REQUIRED

WITH WASHERS AND NUT (TYP.)
SEE DETAIL SHEET 4 OF 6

- A

34"

- e

GALVANIZED WASHERS
FOR LEVELING UNDER
BASE PLATE (TYP.)

l«—— W6 x 8.5 OR W6 x 9 STEEL POST
POST MAY BE FIELD CUT TO
PROPER HEIGHT.  FOR REPAIR
OF GALVANIZED SURFACES, SEE
STANDARD SPECIFICATIONS

16" MIN.

BASE PLATE
SEE DETAIL SHEET 4 OF 6

1l7g" DIA. HOLE DRILLED
THROUGH CULVERT SLAB

o

SECTION B

PREFERRED CONSTRUCTION METHOD

\— WASHER PLATE

SEE DETAIL SHEET 4 OF 6

1" DIA. ANCHOR BOLT

LENGTH AS REQUIRED

WITH WASHERS AND NUT (TYP.)
SEE DETAIL SHEET 4 OF 6

- B

¢ OF POST

So
~ @,:k/ 34" DIA. HOLE
a |
a8 j b W6 x 8.5 OR W6 x 9
S i STEEL POST
(=]
& |
2 i
= |
2 I
=
|
|
|
/ BASE PLATE

STEEL POST DETAIL FOR

GUARDRAIL, TYPE B

¢ OF POST

"

!

7346”

d

G

75 ’8”

3

STEEL POST

LENGTH AS REQUIRED

BASE PLATE

STEEL POST DETAIL FOR
GUARDRAIL, TYPE T

| 1%¢” DIA. HOLE (TYP.)

le— W6 x 8.5 OR W6 x 9

DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION MICHIGAN DEPARTMENT OF TRANSPORTATION
e Kirk T. Steudle BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR
PREPARED APPROVED BY: GUARDRAIL OVER GUARDRAIL OVER
o DIRECTOR, BUREAU OF FIELD SERVICES BOX OR SLAB CULVERTS BOX OR SLAB CULVERTS
DESIGN DIVISION
DRAWN BY: B.L.T. SHEET SHEET
3-15-2016 3-15-2016
APPROVED BY: - - - -
CHECKED BY: H-K-P. DIRECTOR, BUREAU OF DEVELOPMENT F.H.W.A._APPROVAL PLAN DATE R-73-F 1 OF 6 F.H.W.A._APPROVAL PLAN DATE R-73-F 2 OF 6
AS-LET PLAN REVISIONS < 0 VERT. (FT) DATE: CS: DRAWING| SHEET
NO. | DATE |AUTH DESCRIPTION NO. | DATE |AUTH DESCRIPTION “MDOT _:| DESIGN UNIT:
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[ l«—— W6 x 8.5 OR W6 x 9 STEEL POST
POST MAY BE FIELD CUT TO
== —p PROPER HEIGHT.  FOR REPAIR
OF GALVANIZED SURFACES, SEE
STANDARD SPECIFICATIONS
-
Lal
1/-6" MIN.
e
GALVANIZED WASHERS
FOR LEVELING UNDER BASE PLATE
BASE PLATE (TYP.) \ [ SEE DETAIL SHEET 4 OF 6

1l%" DIA. HOLE DRILLED
THROUGH CULVERT SLAB — ™

e

\— WASHER PLATE

SEE DETAIL SHEET 4 OF 6

1" DIA. ANCHOR BOLT

LENGTH AS REQUIRED

WITH WASHERS AND NUT (TYP.)
SEE DETAIL SHEET 4 OF 6

SECTION C - C
GUARDRAIL, TYPE MGS-8

PREFERRED CONSTRUCTION METHOD

¢ OF POST
1"8”
~ ,.1(/ 13" DIA. HOLE
M)
I
a jle—— W6 x 8.5 OR W6 x 9
3 i STEEL POST
3
w I
b u
= I
2 I
Y I
)
I
I
I
] BASE PLATE

STEEL POST DETAIL FOR
GUARDRAIL, TYPE MGS-8

17

8! /2//

13

"
4"4

~F—— 14" DIA. HOLE
(TYP.)
J

5v

"
4"4

3,
19

<l W6 x 8.5 OR W6 x 9
\ 1 STEEL POST

5,
3 PASS WELD >8>

[
/2

\ /i %

BASE PLATE DETAIL

11"

2"

7

8! /2//

13 /4//

54

13 /4//

— 1'74" DIA. HOLE
(TYP.)

1,0
/4
4

WASHER PLATE DETAIL

[=]}
&
5
2
- 1" DIA. A307 BOLT
<< _
5
z [~ 3" MIN. THREADS
)
ST FLAT WASHER
ST LOCK WASHER
0™ ———— 1" STEEL HEAVY HEX NUT
ANCHOR BOLT DETAIL
NOTES:
GUARDRAIL SHALL BE CONSTRUCTED AND PAID FOR ACCORDING TO THE
CURRENT STANDARD PLAN R-60-SERIES AND THE CURRENT STANDARD
SPECIFICATIONS.
ALL MATERIALS FOR GUARDRAIL POST, CULVERT SHALL MEET THE CURRENT
STANDARD SPECIFICATIONS FOR BRIDGE RAILINGS.
ALL WORK AND MATERIALS SHALL BE ACCORDING TO THE CURRENT STANDARD
SPECIFICATIONS.
MICHIGAN DEPARTMENT OF TRANSPORTATION MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR
3-15-2016 R-73-F SHEET 3-15-2016 R-73-F SHEET
F.H.N.A. APPROVAL PLAN DATE 3 OF 6 F.H.N.A._ APPROVAL PLAN DATE 4 OF 6
AS-LET PLAN REVISIONS > 0 VERT. (FT) DATE: CS DRAWING| SHEET
NO. DATE AUTH DESCRIPTION NO. DATE AUTH DESCRIPTION
\/II ) I ——]| DESIGN UNIT:
(‘MmmganDepanmemoﬂ'anspu'\atiun 0 JN SD10of 17
HORZ. (FT) FILE: TSC:




[-=—— W6 x 8.5 OR W6 x 9 STEEL POST
POST MAY BE FIELD CUT TO
PROPER HEIGHT.  FOR REPAIR
OF GALVANIZED SURFACES, SEE
STANDARD SPECIFICATIONS

28"

16" MIN.

e e

GALVANIZED WASHERS
FOR LEVELING UNDER BASE PLATE
BASE PLATE (TYP.) SEE DETAIL SHEET 4 OF 6

1 <

Zi‘*S” DEEP HOLE FOR 1” DIAMETER CONCRETE ANCHOR
(OR THREADED ADHESIVE ANCHORED BOLT) OR
AS PER MANUFACTURER'S SPECIFICATIONS WITH
EMBEDMENT DEPTH A MAXIMUM OF 80% OF CULVERT
SLAB THICKNESS. SEE "MATERIAL SOURCE GUIDE"”
UNDER ADHESIVE SYSTEMS.

SECTION A - A

l«—— W6 x 8.5 OR W6 x 9 STEEL POST
POST MAY BE FIELD CUT TO

===p PROPER HEIGHT.  FOR REPAIR
OF GALVANIZED SURFACES, SEE
L STANDARD SPECIFICATIONS

34"

- =

1'-6" MIN.
GALVANIZED WASHERS

FOR LEVELING UNDER X

BASE PL
BASE PLATE (TYP-)\\\\\\ zrisEE DETAIL SHEET 4 OF 6
jini] ini}

=<

9" DEEP HOLE FOR 1" DIAMETER CONCRETE ANCHOR
(OR THREADED ADHESIVE ANCHORED BOLT) OR
AS PER MANUFACTURER’'S SPECIFICATIONS WITH
EMBEDMENT DEPTH A MAXIMUM OF 80% OF CULVERT
SLAB THICKNESS. SEE "MATERIAL SOURCE GUIDE"”
UNDER ADHESIVE SYSTEMS.

SECTION B - B

ALTERNATE CONSTRUCTION METHOD

LOCK WASHER (TYP.)

FLAT WASHER (TYP.)

BASE PLATE

1” DIA. CONCRETE ANCHOR OR
ADHESIVE ANCHORED BOLT
(THREADED FULL LENGTH)

(TYP.)

1” STEEL HEAVY HEX NUT (TYP.)

ANCHOR DETAIL

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GUARDRAIL OVER

BOX OR SLAB CULVERTS

[=—— W6 x 8.5 OR W6 x 9 STEEL POST
POST MAY BE FIELD CUT TO
PROPER HEIGHT.  FOR REPAIR
OF GALVANIZED SURFACES, SEE
STANDARD SPECIFICATIONS

311

16" MIN.

- e

GALVANIZED WASHERS
FOR LEVELING UNDER BASE PLATE
BASE PLATE (TYP.) SEE DETAIL SHEET 4 OF 6

1 <

L 9" DEEP HOLE FOR 1" DIAMETER CONCRETE ANCHOR
(OR THREADED ADHESIVE ANCHORED BOLT) OR
AS PER MANUFACTURER'S SPECIFICATIONS WITH
EMBEDMENT DEPTH A MAXIMUM OF 80% OF CULVERT
SLAB THICKNESS. SEE "MATERIAL SOURCE GUIDE”
UNDER ADHESIVE SYSTEMS.

SECTION C - C
GUARDRAIL, TYPE MGS-8

ALTERNATE CONSTRUCTION METHOD

LOCK WASHER (TYP.)

FLAT WASHER (TYP.)

BASE PLATE

1" DIA. CONCRETE ANCHOR OR
ADHESIVE ANCHORED BOLT
(THREADED FULL LENGTH)

(TYP.)

1" STEEL HEAVY HEX NUT (TYP.)

ANCHOR DETAIL

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GUARDRAIL OVER
BOX OR SLAB CULVERTS

3-15-2016 R-73-F SHEET 3-15-2016 R-73-F SHEET
F.H.N.A._APPROVAL PLAN DATE 5 OF 6 F.H.N.A._APPROVAL PLAN DATE 6 OF 6
AS-LET PLAN REVISIONS 0 VERT. (FT) DATE: CS DRAWING| SHEET
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NATURAL GROUND WITH SEEPAGE LAYERS
AND / OR PERVIOUS SOIL CAP

MATERIAL FOR “GRANULAR BLANKET” SHALL

BE GRANULAR MATERIAL CLASS II
\ N posslsLe
PERVIO
o { Sl
o
SOD AND TOPSOIL OR TOPSOIL,
SEED, AND MULCH AS SPECIFIED “ SEEPAGE PLANE

ON PLANS *~\\\\\

PROPOSED
DITCH

POSSIBLE SEEPAGE PLANE (TYP.)

BANK UNDERDRAIN (ALTERNATE LOCATION)
(PIPE SHALL BE WRAPPED WITH GEOTEXTILE)

3'-0" MIN,

*‘\\\\‘\“AfBANK UNDERDRAIN
(PIPE SHALL BE WRAPPED WITH GEOTEXTILE)

GRANULAR BLANKET TYPE 1

NATURAL GROUND WITH SEEPAGE LAYERS
AND / OR PERVIOUS SOIL CAP

MATERIAL FOR “GRANULAR BLANKET” SHALL

BE GRANULAR MATERIAL CLASS I1 \\\\\k

SOD AND TOPSOIL OR TOPSOIL
SEED, AND MULCH AS CALLED

FOR ON PLANS*\\\\\\

PROPOSED

I NN
<|' "’
| POSSIBLE

PERVIOUS
SOIL el

SEEPAGE PLANE
POSSIBLE SEEPAGE PLANE (TYP.)

DRAINAGE LAYER

2" LAYER OF OPEN-GRADED AGGREGATE WITH GEOTEXTILE
BLANKET ABOVE AND BELOW, OR THREE DIMENSIONAL MESH
WITH GEOTEXTILE BLANKET ABOVE AND BELOW. OR OTHER
APPROVED GEOCOMPOSITE SECTION

GRANULAR MATERIAL CLASS I1
3" NOMINAL DEPTH

GRANULAR MATERIAL CLASS II
12" MINIMUM DEPTH

BANK UNDERDRAIN
(PIPE SHALL BE WRAPPED
WITH GEOTEXTILE)

THE BOTTOM EDGE OF THE PREFABRICATED
DRAINAGE GEOCOMPOSITE SHALL BE FLUSH
WITH THE SURFACE AT A MINIMUM OF 6"

OPTION 1
ABOVE DITCH BOTTOM
PROPOSED
PROPOSED DITCH
DITCH
Y ol PREFABRICATED DRAINAGE
Ay e GEQCAMPOSITE WITH
3 X 7 GEQTEXTILE ON BOTH SIDES
= =
= =
5 S
Py
\ OPTION 3

BANK UNDERDRAIN

(PIPE SHALL BE WRAPPED NOTE: OPTION 1, 2, OR 3 WILL BE DETERMINED BY THE ENGINEER

WITH GEOTEXTILE) BASED ON THE PROJECT CONDITIONS.

OPTION 2
GRANULAR BLANKET TYPE 2
DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION
EMD OT Paul C. Ajegba BUREAU OF DEVELOPMENT STANDARD PLAN FOR
Michigan Departsent of Transportation
GRANULAR BLANKET, UNDERDRAINS,

OUTLET ENDINGS FOR UNDERDRAINS,

APPROVED BY:

DRAINAGE
MARKER
POST

OUTLET TO DITCH OR
DRAINAGE STRUCTURE
AS DIRECTED BY THE
ENGINEER

BANK UNDERDRAIN
(PIPE SHALL BE
WRAPPED WITH
GEOTEXTILE)

BANK UNDERDRAIN
(PIPE SHALL BE WRAPPED
WITH GEOTEXTILE)

OUTLET TO BE LOCATED AS

DIRECTED BY THE ENGINEER {//D[TCH BOTTOM

SOLID PIPE TO BE PAID FOR
AS UNDERDRAIN OUTLET
(RIGID PVC PIPE OR CORRUGATED STEEL)

SECTION A - A

BANK UNDERDRAIN OUTLET

SEWER - TO BE REMOVED SEWER - TO BE ABANDONED  SEWER - TO REMAIN IN SERVICE

CAP UNDERDRAIN PIPE WITH A GEOTEXTILE
MATERIAL.  NOT PAID FOR SEPARATELY.

BUT INCLUDED IN UNDERDRAIN OUTLET

EXISTING DRAINAGE STRUCTURE

X

L 1

LENGTH OF BULKHEAD SHALL EQUAL 1/3 DIAMETER
OF EXISTING SEWER BUT NOT LESS THAN 1’-0"

* BANK UNDERDRAIN
(PIPE SHALL BE WRAPPED WITH GEOTEXTILE)

WEEPER UNDERDRAIN AND BULKHEADING SEVERED SEWER

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GRANULAR BLANKET, UNDERDRAINS,
OUTLET ENDINGS FOR UNDERDRAINS,

PRE;’?RED DIRECTOR, BUREAU OF FIELD SERVICES
DESIGN DIVISION AND SEWER BULKHEADS AND SEWER BULKHEADS
. B.L.T.

DRAWN BY e \PPROVED B1: 6-28-2021 R-80-F SHEET 6-28-2021 R-80-F SHEET

CHECKED BY: X-R-T- DIRECTOR, BUREAU OF HIGHWAY DEVELOPMENT F.H.W.A. APPROVAL PLAN DATE 1 OF 8 F.H.W.A. APPROVAL PLAN DATE 2 OF 8
FINAL ROW PLAN REVISIONS  (SUBMITTAL DATE: ) DATE: Cs: DRAWING| SHEET

NO| DATE [AUTH NO.| DATE [AUTH y
DESCRIPTION DESCRIPTION ‘ NO SCALE DES IO UNIT- N SEcT
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SOD AND TOPSOIL OR TOPSOIL.,
SEED, AND MULCH AS SPECIFIED

ON PLANS. (TYP.) ‘*‘\\\\\\\\\\\\

PIPE DIA. + '

PIPE DIA. EACH SIDE MIN.

8" MIN., 12" MAX. FOR 4" DIA. PIPE
12" MIN., 16" MAX. FOR 6" DIA. PIPE

DISTANCE AS DIRECTED

DISTANCE AS DIRECTED

BY THE ENGINEER

SLOPE AS
SPECIFIED
ON PLANS

T

6'-0" MAX.

10"
MIN.

BANK UNDERDRAIN (SLOPE POSITION)
(PIPE SHALL BE WRAPPED WITH
GEOTEXTILE)

——GRANULAR MATERIAL
CLASS IT AA

BY THE ENGINEER

EXISTING GROUND

- T0P OF SLOPE
PERVIOUS SO]L/

/

GRANULAR MATERIAL
CLASS II AA —

SEEPAGE PLANE

107
MIN.

BANK UNDERDRAINS

BANK

DISTANCE AS DIRECTED

NI

6'-0" MAX.

77777

[F———— TRENCH TO BE PLACED IN
SLOPE IF THIS DIMENSION
EXCEEDS 6'-0"

(SEE SLOPE POSITION)

\

BANK UNDERDRAIN
(PIPE SHALL BE WRAPPED
WITH GEOTEXTILE)

BY THE ENGINEER

TOP OF SLOPE

6" MINIMUM
OVERLAP

EXISTING GROUND

GRANULAR MATERIAL

CLASS [T—T

/ [
,—PERVIOUS SOIL Y
-

TN

SEEPAGE PLANE

QOPEN-GRADED AGGREGATE 34-R

220

O,

|%°oog>°§ TRENCH SHALL BE LINED WITH
35908 GEQTEXTILE BLANKET

50 0,
.
00

BANK UNDERDRAIN
(PIPE NOT WRAPPED)

UNDERDRAIN, OPEN-GRADED

\LfP]PE DIA. + !, PIPE DIA. EACH SIDE MIN.
8" MIN., 12” MAX. FOR 4” DIA. PIPE
12" MIN., 16" MAX. FOR 6" DIA. PIPE

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GRANULAR BLANKET, UNDERDRAINS,
OUTLET ENDINGS FOR UNDERDRAINS,
AND SEWER BULKHEADS

EDGE OF

4’-0" UNLESS DTHERWISE SPECIFIED

PAVEMENT —

. PAVEMENT, )

S

SHOULDER

6" MINIMUM OVERLAP 1

OPEN-GRADED AGGREGATE 34-R

TRENCH SHALL BE LINED WITH
GEOTEXTILE BLANKET

SUBGRADE UNDERDRAIN
(PIPE SHALL NOT BE WRAPPED)

SUBGRADE UNDERDRAIN

EDGE OF

4’0" UNLESS DTHERWISE SPECIFIED

PAVEMENT~\\\\‘ﬂ

" PAVEME

S

T

SHOULDER

Iy OF LANE WIDTH

LONGITUDINAL
JOINT LINE

CENTER OF
TRENCH ———|

GRANULAR MATERIAL CLASS IT AA

SUBGRADE UNDERDRAIN
(PIPE SHALL BE WRAPPED
WITH GEOTEXTILE)

SUBGRADE UNDERDRAIN

EDGE OF

/3'-0" OR AS SPECIFIED ON PLANS

DENSE GRADED AGGREGATE

FLOW LINE ELEVATION
APPROX. 5'-0" DEEP
UNLESS OTHERWISE SPECIFIED

I

PIPE DIA. + !5 PIPE DIA. EACH SIDE MIN.
8" MIN., 12" MAX. FOR 4" DIA. PIPE
12" MIN., 16” MAX. FOR 6" DIA. PIPE

- OPEN-GRADED

DENSE GRADED AGGREGATE

FLOW LINE ELEVATION
APPROX. 5'-0" DEEP
UNLESS OTHERWISE SPECIFIED

PIPE DIA. + !/, PIPE DIA. EACH SIDE MIN.
8" MIN., 12" MAX. FOR 4" DIA. PIPE
12" MIN., 16" MAX. FOR 6" DIA. PIPE

DENSE GRADED AGGREGATE

o

[ S Y

goao 0 950 9,00,0

0% 0% 0% 8%

3

PAVEMENT \ﬂ

2> 50559580

WHEN ADDITIONAL SUBBASE UNDERDRAINS

ARE REQUIRED, THI
IN THE CENTER OF

EY SHALL BE PLACED
A LANE

SUBGRADE/“//////’

SUBBASE UNDERDRAIN

SUBBASE UNDERDRAIN -”////

(PIPE SHALL BE WRAPPED
WITH GEOTEXTILE)

GRANULAR MATERIAL CLASS I

——FLOW LINE ELEVATION NOR
A MAXIMUM OF 10" BELOW T
SUBGRADE OR AS SPECIFIED

PIPE DIA. + '

[ AA

MALLY
OP OF
ON PLANS

PIPE DIA. EACH SIDE MIN.

8" MIN., 12" MAX. FOR 4" DIA. PIPE
12" MIN., 16" MAX. FOR 6" DIA. PIPE

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

AND SEWER BULKHEADS

MICHIGAN DEPARTMENT OF TRANSPORTATION

GRANULAR BLANKET, UNDERDRAINS,
OUTLET ENDINGS FOR UNDERDRAINS,

6-28-2021 R-80-F | M7 6-28-2021 R-80-F | SHET
F.H.W.A. APPROVAL PLAN DATE 3 OF 8 F.H.W.A. APPROVAL PLAN DATE 4 OF 8
FINAL ROW PLAN REVISIONS  (SUBMITTAL DATE: ) DATE: cS: DRAWING| SHEET
NO| DATE [AUTH CRIP NO.[ DATE [AUTH CRIP
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BEND 5'-0" LENGTH OF UNDERDRAIN PIPE TO AN ARC.

NO PREFORMED BENDS, WYES, OR TEES WILL BE PERMITTED.
CONNECTION SHALL BE ACCORDING TO THE CURRENT
SPECIFICATIONS OR AS APPROVED BY THE ENGINEER.

J
T\
J

SAG

—_— .
'y OF LANE WIDTH 2 [ N AN \ T
0"-0" WIDENED SLABS TRENCH SHALL
LONGITUDINAL CENTER OF GEQTEXTILE EDGE OF BE LINED WITH UNDERDRAIN OUTLET PIPE UNDERDRAIN OUTLET PIPE
JOINT LINE TRENCH ——a| SEPARATOR PAVEMENT——a| GEOTEXTILE DISTANCE AS REQUIRED.
e BLANKET BACKFILL TRENCH WITH GRANULAR
] e OUTLET ENDING (TYP.) MATERIAL CLASS 11 AA. (TYP.)
PR AR AR '\PAVEMENT LR
N T RS 2N w20 T30 MAXIMUM OUTLET SPACING 300" (TYP.)
o ; ADDITIONALLY, LOCATE OUTLETS AT THE
LOWEST ELEVATION OF ALL VERTICAL CURVES
SBORIDE —— e AR PLAN SHOWING OUTLETS FOR UNDERDRAINS
OPEN-GRADED AGGREGATE 34-R, BACKFILL
WHEN ADDITIONAL OPEN-GRADED OPEN-GRADED DRAINAGE COURSE. G R T T SUBDASE T COVER
UNDERDRAINS ARE  REQUIRED. 6" IN PLACE
THEY SHALL BE PLACED IN THE BLANKET THAT LINES THE TRENCH
CENTER OF A LANE. BEND 5’0" LENGTH OF UNDERDRAIN PIPE TO AN ARC.
* OPEN-GRADED UNDERDRAIN PIPE NO PREFORMED BENDS. WYES, OR TEES WILL BE PERMITTED.
PIFE DIA + b PIPE DIA. EACH SIOE MIN CONNECTION SHALL BE ACCORDING TO THE CURRENT
.+l . . SPECIFICATIONS OR AS APPROVED BY THE ENGINEER.
8” MIN.. 12" MAX. FOR 4" DIA. PIPE END CAP (TYP.)
% THE OPEN-GRADED UNDERDRAIN PIPE SHALL NOT BE WRAPPED WITH GEOTEXTILE. 12" MIN., 16" MAX. FOR 6" DIA. PIPE - . . -
—————————————————————— @ T
OPEN-GRADED UNDERDRAIN PIPE CATCH BASIN (1Y) ‘
WITH GEOTEXTILE SEPARATOR
CATCH BASIN LOCATION AS SHONN ON THE PLANS
PLAN SHOWING UNDERDRAINS TAPPED INTO CATCH BASINS
5 OF LANE WIDTH 2'-0"
0" WIDENED SLABS
TRENCH SHALL
LONGITUDINAL CENTER OF DENSE GRADED AGGREGATE  EDGE OF BE LINED WITH gl;ugﬁugésggw Zk?Eﬁ gﬁgwﬁsw
’ JUFNT LINE TRENCH ——=| SEPARATOR COURSE PAVEMENT —a| gm%}us STRUCTURE CAST]NG? CATCH BASIN AS
A 8‘05095 =l SREIREION S FOR PLACEMEN
3 G RIRAS 5,20 ,06500 00 > OF STEPS SEE =
S 85;%%‘ - =2 \f; — oo 5 90010 3°53 8% MANHOLE DETAILS y
|80°° o\ o, 0%% © 0500 o) =
oty . STRUCTURE DIA. z
Iggo 8§| " © S
|§<%‘§8?> 5 ) - & =-
oo T Lol 3 EE
' SUBGRADE \__ OPEN-GRADED AGGREGATE 34-R. BACKFILL 2" - 3" = 8
ABOVE TOP OF SUBBASE / AGGREGATE SEPARATOR
DFEN GRADED DRAINAGE COURSE, TO COVER 6" LATERAL PORTION OF GEOTEXTILE f O
Y BLANKET THAT LINES THE TRENCH I
WHEN ADDITIONAL OPEN-GRADED
S e . cREQUIRED. * OPEN-GRADED UNDERDRAIN PIPE
CENTER OF A LANE. PIPE DIA. + % PIPE DIA. EACH SIDE MIN.
8" MIN.» 12" MAX. FOR 4" DIA. PIPE 17/ " ]
12" MIN.. 16" MAX. FOR 6" DIA. PIPE Lo
% THE OPEN-GRADED UNDERDRAIN PIPE SHALL NOT BE WRAPPED WITH GEOTEXTILE.
PROFILE VIEW
OPEN-GRADED UNDERDRAIN PIPE
WITH DENSE GRADED AGGREGATE SEPARATOR COURSE
MICHIGAN DEPARTMENT OF TRANSPORTATION MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR
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14 X 27" GALVANIZED
BOLT AND NUT

REINFORCED EDGE

LIMITS OF
UNDERDRAIN OUTLET

4" MIN.
6" MAX.

(0]

(

el

METAL END
SECTION

%" DIA. <
GALV. ROD -

REINFORCED EDGE

I
D)

L"a" x 1" x 217"

STEEL FOR CONNECTOR
BRACKET (TYP.)

M|

@y

ot

¢ 56" _
DIA. HOLE

"

I

]
1y

CONNECTOR BRACKET

DETAIL DETAIL

CORNER PLATES TO BE TIGHTLY
SECURED USING %" GALVANIZED
RIVETS, BOLTS, OR EQUIVALENT
SPOT WELDS

=

AT AT 5 xS
B © SKIRT LIP o CORNER PLATE (TYP.)
o Iy I o
al 1'-0" ‘ 4\
1'—3"2”

STEEL END SECTION FOR 4" OR 6" PIPE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GRANULAR BLANKET, UNDERDRAINS,
OUTLET ENDINGS FOR UNDERDRAINS,
AND SEWER BULKHEADS

LIMITS OF UNDERDRAIN OUTLET

10" 3'_g"
MIN.

4" MIN.
6" MAX.

174 RADIUS —

OUTLET PIPE
¢

APPROVED CONNECTION
COMPATIBLE WITH PIPE

CONCRETE RING FOR 4" OR 6" PIPE

1'-0”

LIMITS OF
UNDERDRAIN QUTLET
‘ 1/_0// 2/_0// ‘
MIN.
10//
4" MIN.

OUTLET "
PIPE 6" MAX.
& NE

-
Q|

2" MIN.
WALL THICKNESS

APPROVED CONNECTION
COMPATIBLE WITH PIPE

CONCRETE END SECTION
FOR 4" OR 6" PIPE

NOTES:

POSITIVE DRAINAGE SHALL BE PROVIDED FOR UNDERDRAINS AND UNDERDRAIN
OUTLETS.

UNDERDRAIN PIPE SIZES SHALL BE AS SPECIFIED ON THE PLANS.

CONNECTIONS BETWEEN UNDERDRAIN PIPE AND UNDERDRAIN OUTLET PIPE SHALL
BE CONSTRUCTED ACCORDING TO THE CURRENT STANDARD SPECIFICATIONS AND
AS APPROVED BY THE ENGINEER.

CONNECTIONS, IF REQUIRED WITHIN THE QUTLET PIPE, SHALL BE ACCORDING
TO APPLICABLE ASTM SPECIFICATIONS REFERENCED IN THE CURRENT STANDARD
SPECIFICATIONS. THEY SHALL BE WATER TIGHT, AND OF THE SAME MATERIAL
AS THE OUTLET PIPE.

OUTLET CONNECTIONS TO DRAINAGE STRUCTURES SHALL BE ACCORDING TO
CURRENT STANDARD SPECIFICATIONS FOR DRAINAGE STRUCTURES.

UNDERDRAIN OUTLET PIPE SHALL BE RIGID PVC OR CORRUGATED METAL ONLY.

THE CONCRETE RING OR CONCRETE END SECTION SHALL BE CAST AROUND THE
SAME TYPE OF PIPE AS THAT USED FOR UNDERDRAIN OUTLET PIPE.

STEEL END SECTIONS SHALL BE ATTACHED TO THE ENDS OF CORRUGATED METAL
PIPE AS SPECIFIED ON THIS STANDARD PLAN, BY STANDARD METAL BANDS.
OR BY OTHER CONNECTING DEVICES AS APPROVED BY THE ENGINEER.

STEEL END SECTIONS ARE NOT ALLOWED ON PVC OUTLET PIPE. CONCRETE END
SECTIONS ARE REQUIRED.

HELICALLY CORRUGATED PIPE (EXCEPT PERFORATED PIPE) SHALL HAVE THE
ENDS OF THE PIPE REROLLED TO FORM  ANNULAR CORRUGATIONS FOR
CONNECTING THE END SECTION.

GRANULAR MATERIAL PRODUCED FROM CRUSHED PORTLAND CEMENT CONCRETE IS
NOT PERMITTED FOR ANY BACKFILL MATERIAL.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

GRANULAR BLANKET, UNDERDRAINS,
OUTLET ENDINGS FOR UNDERDRAINS,
AND SEWER BULKHEADS
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* NOTE:

MULCH BLANKET SH
SUPERELEVATED SE!
5% OR LESS. H
PAVEMENTS HAVING

UNDISTURBED USE HIGH VELOCITY MULCH BLANKET ON FILL SLOPES 1:2 OR STEEPER
GROUND USE STANDARD MULCH BLANKET ON FILL SLOPES FLATTER THAN 1:2
AGGREGATE
. PAVED SHOULDER PAVEMENT
SEE DETAIL A
ANCHOR
MULCH BLANKET
3" 70 4"
A NA A AGGREGATE
MULCH BLANKET OR EARTH
ON GUARDRAIL FILL SLOPE
DETAIL A
AGGREGATE
PAVEMENT PAVED SHOULDER LN
SEED. FERTILIZE.
‘ * 8’ AND MULCH
MULCH BLANKET ~AS SPECIFIED ON PLANS DITCH BACKSLOPE
(SEE NOTES)
HIGH VELOCITY MULCH BLANKET
AS SPECIFIED ON PLANS TQ
VERTICAL HEIGHT OF 1'-0"
ABOVE DITCH BOTTOM
SEE DETAIL A
SEE DETAIL A
TYPICAL SLOPE AND DITCH PROTECTION
PAVED  AGGREGATE SEED. FERTILIZE. AND MULCH AS SPECIFIED ON PLANS AGGREGATE ~ PAVED
PAVEMENT  SHOULDER A SHOULDER _SHOULDER | SHOULDER  PAVEMENT
‘ *8' MEDIAN DITCH *8' ‘
MULCH BLANKET 18’ MIN. HIGH VELOCITY MULCH BLANKET MULCH BLANKET

S
N

SEE DETAIL A SEE DETAIL A

MULCH BLANKET SPILLWAY DITCH

ALL BE USED ON BOTH SIDES OF NORMAL SECTIONS. HIGH SIDES OF ALL
CTIONS, AND LOW SIDES OF PAVEMENTS HAVING A SUPERELEVATION OF
[GH VELOCITY MULCH BLANKET SHALL BE USED ON THE LOW SIDE OF
A RATE OF SUPERELEVATION GREATER THAN 5%.

#11 GALVANIZED WIRE |
WRAPPED ONE REVOLUTION
AND BETWEEN OUTSIDE
RIDGES OF THE T-POST.

STEEL T-POSTS

SPACED TO AVOID ROOT BALL,
INSTALL IN VERTICAL POSITION.

ROOT FLARE TO BE SET
AT FINISHED GRADE

N

SR £ AU
%ﬁﬁ@%@&% i

PREPARED SOIL

LOOSEN SUBSOIL

STEEL T-POSTS

4" SHREDDED BARK MULCH
T0 COVER ENTIRE PLANTING HOLE.
TAPER MULCH TO TRUNK.

1.5 x DIAMETER OF ROOT BALL

#11 GALVANIZED WIRE

WIRE SHALL BE SEMI-TAUGHT.
ALLOWING '" MOVEMENT OF
TREE IN ALL DIRECTIONS.

TREE TRUNK

STEEL T-POST ‘“—RUBBER HOSE.

SPACED TO AVOID INTERLOCK NEW 's” x 12"
— ROOT BALL. (MIN. LENGTH) RUBBER HOSES.
BRACING - VERTICAL STAKES BRACING DETAIL
BRACE DECIDUOUS TREES 2” TO 4” IN CALIPER OR 8’
OR MORE IN HEIGHT WITH TWD STAKES.
#11 GALVANIZED WIRE, BRACE DECIDUOUS TREES LESS THAN 2" IN CALIPER
WIRE SHALL BE SEMI-TAUGHT OR 8’ IN HEIGHT WITH ONE STAKE ON THE WESTERLY
ALLOWING '7 MOVEMENT OF SIDE OF THE PLANT.
TREE IN ALL DIRECTIONS.
4‘4 =
S
5
TREE TRUNK RUBBER HOSE., 2
INTERLOCK NEW '7” x 12" 5 .
(MIN. LENGTH) RUBBER HOSES. i
X BN w
2" x 4" STAKES g@’ § 5
STAPLE ~
% % NS S s
OGNS h
TRIPOD GUYING DETAIL 5 g”'»%‘("‘ii»@:?wi 8 =
GUY EVERGREENS OVER 4” IN CALIPER OR 6' IN g’%j&%ﬁé ,!i f’ ‘&5«:‘&7“1 o
HEIGHT WITH THE TRIPOD METHOD AND UNDER 6’ ROOT FLARE TO BE SET (7 ‘&1 7% N
NS =\ ’v~ ’ A —
IN HEIGHT WITH TWO STAKES. A N gg,,,lﬂs,_ at R =
AT FINISHED GRADE TR S Y n‘iﬂv"&,« SR 5
NI NS MR =
4" SHREDDED BARK MULCH “ing@%mr ).i?".‘\ !4"‘@ Q
TO COVER ENTIRE PLANTING HOLE. RN\ 4‘!!;%;% < o
TAPER MULCH TO TRUNK. I N s
\‘ LTRSS, 4

ROOT FLARE
TO BE SET AT
FINISHED GRADE

NOTCHED STAKE
IN UNDISTURBED SOIL

PREPARED SOIL

N

- 2 P
V X/ 12 £ "/\W\W/
5

LOOSEN SUBSOIL

NN

4" SHREDDED BARK MULCH
TO COVER ENTIRE PLANTING HOLE.
TAPER MULCH TO TRUNK.

1.5 x DIAMETER
OF ROOT BALL

N\ AN
7\ NS NN NN N
GUYING - TRIPOD METHOD

\D

DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION 1-5 x DIAVETER OF ROOT BALL MICHIGAN DEPARTMENT OF TRANSPORTATION

R Paul C. Ajegba BUREAU OF DEVELOPMENT STANDARD PLAN FOR PREPARED SOIL BUREAU OF DEVELOPMENT STANDARD PLAN FOR

eMDOT
SMDOT SEEDING LOOSEN SUBSOIL SEEDING

PREPARED APPROVED BY: STEEL T-POSTS
BY DIRECTOR, BUREAU OF FIELD SERVICES AND TREE PLANTING SPACED TO AVOID AND TREE PLANTING
DESIGN DIVISION ROOT BALL
DRAWN BY: B.L.T. SHEET SHEET
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NN

.’, l/ vl/ ,,

v’/ ,/ v’/ v,/ .

AS PER PLANS

4" SHREDDED BARK MULCH
TO COVER ENTIRE PLANTING HOLE.
TAPER MULCH TO TRUNK.

1 ON 2 SLOPE, TYP.

PREPARED SOIL

&N\

SHRUB BED DETAIL

FIRST AND SECOND WATERING AND CULTIVATION SHALL INCLUDE SHRUB BEDS.

CUT 6" X 12" (MIN.) EDGING AROUND THE PERIMETER OF ALL SHRUB BEDS SHOWN
SPRAY A NON-PERSISTANT GLYPHOSATE HERBICIDE TO ENTIRE
SHRUB BEDS PRIOR TO PLANTING AND BARK PLACEMENT.

ON THE PLANS.

SHRUB BEDS ARE TO BE PAID FOR BY THE PAY ITEM ’'SITE PREPARATION'.

ALL PLANTS SHALL BE SET PLUMB AND HAVE THE BEST SIDE OF PLANT FACING
THE MAIN VIEWING DIRECTION.

ROOT FLARE
TO BE SET AT
FINISHED GRADE

BRACING - SEE DETAIL

4" SHREDDED BARK MULCH
TO COVER ENTIRE PLANTING HOLE.
TAPER MULCH TO TRUNK.

PREPARED SOIL
LOOSEN SUBSOIL

STEEL T-POSTS
SPACED TO AVOID

RAISED SHRUB BED DETAIL

4" SHREDDED BARK MULCH
COVER ENTIRE PLANT BED.
TAPER MULCH TO TRUNK.
PREPARED SOIL

LOOSEN SUBSOIL

PLANTING NOTES:

ALL EXCAVATED MATERIAL SHALL BE REMOVED FROM THE SITE -
IMMEDIATELY.

LOOSEN SUBSOIL TQ A DEPTH OF 4”.  LOOSEN EARTH ON SIDES
OF PLANT POCKET TO BREAK ANY GLAZING CAUSED BY DIGGING.

FILL PREPARED SOIL TO '/, THE DEPTH OF THE ROOT BALL.
PACK FIRMLY, AND PUDDLE WITH WATER.

BACKFILL WITH PREPARED SOIL WHICH., AFTER COMPACTION, IS
FLUSH WITH SURROUNDING GROUND LEVEL.

COVER ENTIRE PLANT POCKET AREA WITH 4" MULCH. PRUNE AND
BRACE AND GUY.

WHEN PLANTS ARE FURNISHED IN CONTAINERS, CONTAINERS
SHALL BE COMPLETELY REMOVED AT THE TIME OF PLANTING.

TREE HEIGHTS ARE SHOWN BEFORE PRUNING.
DEPTHS ARE SHOWN AFTER SETTLING.

TREES AND SHRUBS SHALL NOT BE PLANTED WITHIN 50’ AND 30’
RESPECTIVELY OF THE NEAREST EDGE OF METAL - EXCEPT WHERE
INACCESSIBLE TO VEHICLES.

TREE PLANTING

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

SEEDING
AND TREE PLANTING

THRU LANE
THRU LANE
70’ 40’ 70’

MINIMUM SETBACK OF 10’ FROM BACK
OF CURB IN THE TURN LANE FOR SHADE
AND INTERMEDIATE TREES.

PLANTING ZONE LIMITS

NN
20’
TYP

| S

40’ [ 70’ 40’

\\\\\—PLANTING ZONE LIMITS

150’

PLANTINGS MUST BE A MINIMUM OF 150’
FROM CENTERLINE OF CROSSROADS.

MEDIAN PLANTING

NOT TO SCALE

ROOT FLARE TO BE SET
AT FINISHED GRADE 4" SHREDDED BARK MULCH
COVER ENTIRE PLANT BED.

TAPER MULCH TO TRUNK.
PREPARED SQIL
LOOSEN SUBSOIL

12" MIN,

12" MIN

BARE ROOT PLANTS

PLANTING BARE ROOT PLANT MATERIAL

REFER TO THE “SPECIAL PROVISIONS FOR BARE ROOT PLANTING”
FOR SHIPPING, STORAGE AND HANDLING REQUIREMENTS.

MAINTAIN ROOT MOISTURE BY KEEPING ROOTS IMMERSED IN WATER
PRIOR TO PLANTING.

ROOT PRUNE AS NECESSARY TO REMOVE ALL DAMAGED OR BROKEN
ROOTS, AND AS REQUIRED BY THE DISTRICT FORESTER OR RESOURCE
SPECIALIST.

DIG PLANTING HOLES AT LEAST 12" WIDE AND 12" DEEP TO
ACCOMODATE RDOT MASS.

SET PLANTS PLUMB WITH THE ROOTS SPREAD PUT IN A NATURAL
POSITION AT A DEPTH EQUAL TO THE DEPTH AT THE NURSERY.

HOLD PLANT FIRMLY AND PUDDLE (NOT TAMP) THE BACKFILL
AROUND THE RODOTS WITH WATER. SUFFICIENT WATER SHALL BE
USED TO ENSURE SATURATION OF THE BACKFILL. BUT CARE
SHOULD BE TAKEN NOT TO OVERWATER, CAUSING A FLOATING
SOIL MASS THAT PREVENTS COMPACTION AND MAY RESULT IN AIR
POCKETS ADJACENT TO THE ROQTS. BACKFILL SHOULD BE FLUSH
WITH THE GROUND AFTER COMPACTION.

COVER ENTIRE PLANT POCKET AREA WITH 4” MULCH AS SHOWN.

2" - 3" MULCH
COVER ENTIRE PLANT BED.
TAPER MULCH TO TRUNK.

PREPARED SOIL
LOOSEN SUBSOIL

1l x
CONTAINER
DEPTH

1y x
CONTAINER
DEPTH

PERENNIAL PLANTS

FIRST AND SECOND WATERING AND CULTIVATION SHALL INCLUDE PERENNIAL BEDS.
PERENNIALS ARE TO BE FULLY DEVELOPED TWO YEAR #2 CONTAINER PLANTS.

ENTIRE PERENNIAL BED SHALL BE EXCAVATED DOWN 12” AND REPLACED WITH
12" OF PREPARED SOIL.

SEEDING NOTES:

THIS STANDARD ILLUSTRATES THE TYPICAL USE OF SEEDING WITH MULCH,
AS THESE ITEMS RELATE TO ROADWAY CONSTRUCTION.  THE ACTUAL
DESIGN AND MATERIALS USED TO CONSTRUCT THE COMPLETE SECTION,
WHICH INCLUDES SEEDING WITH MULCHINGs WILL BE ACCORDING TO THE
PLANS AND CURRENT SPECIFICATIONS.

ITEMS CALLED FOR ON THIS STANDARD MAY ALSO BE USED DURING
CONSTRUCTION AS AN EROSION CONTROL MEASURE.  SEE STANDARD PLAN
R-96-SERIES.

ALL DITCHES SHOULD HAVE HIGH VELOCITY MULCH BLANKET FOR EROSION
CONTROL.

THE FIRST 8' BEHIND THE CURB OR SHOULDER IN URBAN MEDIAN AREAS
WILL BE SEEDED, FERTILIZED, AND MULCHED WITH MULCH BLANKET.
THE REMAINING AREAS WILL BE SEEDED, FERTILIZED, AND MULCHED WITH
MULCH BLANKET OR STANDARD MULCH ANCHORED IN PLACE WITH A MULCH
ADHESIVE OR WITH A MULCH NET.

ALL AREAS WHERE MULCH BLANKET 1S CALLED FOR SHALL BE SEEDED,
FERTILIZED» AND TOPSOILED AS SPECIFIED ON PLANS.  NO MULCH OR
ANCHORING MULCH 1S REQUIRED WHERE MULCH BLANKET IS INSTALLED.

BACKSLOPE RESTORATION TREATMENT SHALL BE THE SAME AS THE FRONT
SLOPE.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

SEEDING
AND TREE PLANTING

ROOT BALL
SHEET SHEET
8-3-2021 R-100-1 PERENNIAL BEDS ARE TO BE PAID FOR BY THE PAY [TEM 'SITE PREPARATION'. 8-3-2021 R-100-1
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