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ELEVATION SECTION 
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MARKER POST 
SCALE: NTS, 

66'L x 3-3/4'W BLUE FIBERGLASS 
MARKER POST AS SUPPLIED BY 

\ 

FORESTRY SUPPLIERS, OR 
APPROVED EQUAL, WITH LABEL 
WORDED AS SHOWN 

NOTE: 

1) DEWATERING REQUIRED TO THIS LEVEL (MIN.). THE CONTRACTOR 
SHALL MAINTAIN WATER LEVEL TO A LEVEL OF 18' OR GREATER 
BELOW THE UNDERCUT DEPTH OR THE TRENCH SUBGRADE, 
WHICHEVER IS DEEPER. BEFORE PIPE PLACEMENT WILL BE 
ALLOWED. 

2) SEE SPECIFICATIONS FOR COMPACTION REQUIREMENTS AND 
MIN/MAX TRENCH WIDTH 

EXISTING GROUND 

TOPSOIL 

EXCAVATED 
MATERIAL 

COMPACTED 
T090% 

STANDARD 
DENSITY 

I 
SELECT 

BEDDING 
(SEE SPECS) 

-
SELECT 

BACKFILL 

18" SEE NOTE 1 I 
-

MINJMAX. TRENCH 1- WIDTH (SEE SPECS) -1
1 

. 
If 

WATER 
MAIN 

~ 
"' 

. 

TRENCH DETAIL 
SCALE: N.T.S. 

--
12" 

36' 
MINIMUM 

24" COVER 

114" O.C. 

VARIES 
(UNDERCUT 

AS DIRECTED) 
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NOTES: DIMENSION "A" TO BE 3'-6" MIN. FOR ALL 
CASINGS. DIMENSIONS "B' TO BE 2' MIN. FOR LINES 3' 
DIA. AND UNDER, AND 4' MIN. FOR LINES OVER 3". 
ENCASEMENTS TO BE INSTALLED UNDER THE ROAD BY 
MEANS OF JACKING THROUGH, OR BY DRY BORING A 
HOLE THAT WILL RECIEVE THE CASING WITH A SNUG FIT. 

OPEN TRENCH 
LIMITS 1- 4·-1 

i 
A 

_______ _J 

CARRIER PIPE 

TOE OF FILL 

CENTERLINE 
EDGE OF PAVEMENT 

PAVEMENT 

METAL ENCASEMENT 

CROSS SECTION OF CONDUIT CROSSING 
SCALE: N.T.S. 

----- EXISTING ROADWAY -----

3'-6'tlN. r 
/ CARRIER PIPE 

I I 
h I I I I 

I 

STEEL CASING PIPE 

- 1- RUBBER ZIPPER MODEL END SEALS REQ'D 

SEE PLANS FOR CASING LENGTH 

, APPROVED CASING SPACER (TYP.) 

1. 

I 
I 

2'0 PIPE (DRAIN) _/ 

~ APPROVED STAINLESS 
STEEL CASING WITH 
POLYMER RUNNERS 

-- VARIABLE --

CASING PIPE 

CARRIER PIPE 

DRAIN 

NOTES PIPE IN CASING END VIEW 
1. SPACE CASING SPACERS ACCORDIND TO PIPE OR SPACER 

MANUFACTURE'$ RECOMMENDATIONS OR 2 PER SECTION OF 
PIPE, WHICHEVER IS GREATEST. PLUS 1 WITHIN 2 FEET OF 
EACH END OF CROSSING. 

2. PUSH OR PULL THE CARRIER PIPE THROUGH THE CASING 
SO THAT THE CARRIER JOINTS ARE Al WAYS COMPRESSED. 

CASING SPACER DETAIL 
SCALE: N.T.S. 

----------------- STREAMCROSSINGLIMITS(l.F.) ----------------

__ 5'MIN __ 
(TYP.) 

----------- LENGTH(VARIES) ----------

MATCH EXISTING PROFILE 41 

NOTE: All ITEMS SHOWN TO BE INCLUDED IN LUMP SUM BID ITEM FOR 
STREAM CROSSINGS (IE: PIPE, FITTINGS, RIP-RAP, AND ALL OTHER ITEMS 
NECESSARY FOR A COMPLETE INSTALLATION) 

3.5'MIN. 

I 

EXCEPT WHERE SLOPE OF 
BANK EXCEEDS 1 TO 1 

--A 

DIP 

L. 
ELEVATION 

MAX. 

RESTRAINED JOINT REQ'D AT ALL CONNECTIONS WITHIN 
STREAM CROSSING LIMITS 

STREAM CROSSING 
SCALE: N.T.S. 

5' 
MIN. 

A 

OUTSIDE EDGE OF 
SHOULDER 

I 

OPEN TRENCH LIMITS 
SHALL BE BOTTOM OF 
DITCH 

I 
1-s-1 

L ______ _ 

RESTRAINED 

1 JOINT (TYP.) 

' 
/ BEND "' ~ 

/ 

/ 
"R' "R" 

/""/ 
PIPE "R' FOR 'R" FOR 'R' FOR "R' FOR "R" FOR 

DIAMETER 11,r BEND :cl0 BEND 45° BEND 90° BEND DEAD END 
8' 3' 6' 12' 29' 25' 

12" 4' 8' 17' 42' 37' 
16' 5' 11' 23' 55' 49' 
18' 6' 12' 25' 61' 55' 
24' 8' 16' 33' 80' 73' 
30' 10' 20' 41' 99' 90' 

NOTES: 
1. RESTRAINED JOINT PIPE SHALL BE USED AT ALL BENDS. 
2. THE LENGTH OF RESTRAINED PIPE ON EACH SIDE OF THE BEND SHALL BE NOT LESS THAN THE 'R' DISTANCES. 
3. ALL JOINTS WITHIN THE DISTANCE "R' ESTABLISHED ABOVE SHALL BE RESTRAINED. 
4. ALL PIPE IN CASINGS SHALL BE RESTRAINED, BUT PIPE LENGTHS IN CASING SHALL NOT APPLY TOWARD REQUIRED 

RESTRAINED LENGTHS FOR ADJACENT BENDS. 
5. RESTRAINED JOINT LENGHTS WERE CALCULATED BASED ON DIPRA THRUST RESTf~INT GUIDELINES UNDER THE FOLLOWING 
CONDITIONS: 

LAYING CONDITION - TYPE 3 
SOIL DESIGNATION - CLAY 2 
DEPTH OF COVER • 3.5' 
DESIGN PRESSURE • 150 PSI 
SAFETY FACTOR - 1.5 

IF ANY OF THESE ASSUMPTIONS SIGNFICANTL Y DIFFER FROM THE LAYING CONDITIONS, NEW THRUST RESTRAINT 
CALCULATIONS SHOULD BE PERFORMED. 

6. FOR BENDS IN THE VERTICAL PLANE INCREASE THE 'R' DISTANCE BY A FACTOR OF 1.75. 

RESTRAINED JOINT DETAL 
SCALE: N.T,S. 

FLOWLINE OF DITCH -,----'-'~~~-""_::.:.~--, r 

I

- 5'MIN. _ 1 
(TYP.) 

200# RIP-RAP 2·-0· I 
I 

--------, I 

3.5'MIN. 

SECTION A-A 

I I 
'~~I L': __ :J 

KEY AT UPSTREAM 
& DOWNSTREAM EDGE 

/ 
\ 
2'-0' 

\ 
/ 

RIP-RAP 

1.5 

1 r-:::: 

GEOTEXTILE 

"-------,---1• 

PVC PIPE 

'MEGA LUG' OR 
EQUAL 

MJFITTING 

TYPICAL PVC RESTRAINED JOINT AT MJ FITTING 
SCALE, N.T.S. 

BELL RING 

PVC PIPE TIE BOLTS 

RESTRAINT 
RING 

PVC PIPE 

TYPICAL IN-LINE PVC RESTRAINED JOINT 
SCALE: N.T.S. 

SETSCREW 
RETAINER GLAND 

DIP MJ FITTING 

TYPICAL DI RESTRAINED JOINT AT MJ FITTING 
SCALE: N.T.S. 

GEOTEXTILE FABRIC TO BE 
ANCHORED EVERY 5' 

I --- 4'-0' ---
- - 7--------..:r 

I 

TOE OF SLOPE 

I .-'-'--~-~ 200# RIP·RAP I r,-----._ 
I " I I 2' " 

I I I " 

L': _:_ - :!.)- " "'/ 

. SAUSAGE ROLL :\ 

. . ' \ 

l 

I · 2·-0· • 

" 
KEY AT TOP OF BANK 

2'-0~ 

BACKFILL WITH NATNE SOIL 
TO COVER SAUSAGE ROLL 

ANCHOR TRENCH DETAIL 

RIP-RAP DETAILS 
SCALE, NTS. 
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