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2000244.003 G STANDARD WASTEWATER MANHOLES COVER POSITIONS STEP IRONS AND LADDER DETAILS

2000244.015 E STANDARD WASTEWATER CIRCULAR MANHOLE FOR LINES 375 NB TO 900 NB PLATFORM DETAIL FOR 1500 DIA MANHOLE

2000244.029 A STANDARD WASTEWATER CIRCULAR MANHOLE POLYETHYLENE PIPE DN355 TO DN1000 LADDER CONSTRUCTION DETAILS

2000244.030 A STANDARD WASTEWATER CIRCULAR MANHOLES FOR LINES 375MM NB TO 900MM NB PLATFORM LAYOUT AND DETAILS FOR 1950MM I.D. MANHOLE RISER
2000244.031 A STANDARD WASTEWATER CIRCULAR MANHOLES FOR LINES 375MM N.B. TO 900MM N.B. PLATFORM DETAILS FOR 1950MM DIAMETER MANHOLE RISER
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2000244.048 A STANDARD PIPE BRIDGE SAFETY BARRIERS DETAILS SHEET 2 OF 3

2000244.049 A STANDARD PIPE BRIDGE SAFETY BARRIERS DETAILS SHEET 3 OF 3
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2003160.002 C WASTEWATER RETICULATION STANDARD ACCESS HATCH COVER - ASSEMBLY DETAILS

2003160.003 C WASTEWATER RETICULATION STANDARD ACCESS HATCH COVER - FRAME AND DETAILS

2003160.004 C WASTEWATER RETICULATION STANDARD ACCESS HATCH COVER - COVER AND DETAILS

2003160.005 C WASTEWATER RETICULATION STANDARD ACCESS HATCH COVER - HINGE AND CLAMP DETAILS

2003160.006 C WASTEWATER RETICULATION STANDARD ACCESS HATCH COVER - STAYS DETAILS
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2003160.007 B WASTEWATER RETICULATION STANDARD ACCESS HATCH UPPER - STAYS DETAILS SHEET 2
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NOTES INSULATING é
1. ALL SHARP EDGES ON STEELWORK TO BE GROUND OFF. WASHER
2. LADDER STEELWORK TO BE HOT DIPPED GALVANISED AFTER FABRICATION. ZE)'-:[ER6TO / 3
3. TOP RUNG TO BE AT FLOOR LEVEL WHEN STEPPING OFF FLOORS 1S N 2 [ LS ’FT
OR PLATFORMS. |
\ — “»_‘*
4. LADDERS SHOULD BE COMPLIANT WITH AS 1657. M16 S.S. BOLT S
- |
5. LADDER LENGTH MAX. 10 RUNGS MIN. 3 RUNGS. USE LADDER AND DYNASET l«—— 60 x 10 FL
JOINING TUBES FOR LARGER LADDERS. _/e_u SOCKET
GALV. STEEL
6. ORKOT TOP HAT OR APPROVED EQUIVALENT _/ STRINGERS
TO BE USED BETWEEN NUT AND FLAT WASHER 20 DIA BAR PASSING
7. ALL STAINLESS STEEL COMPONENTS TO BE GRADE 316 \ THROUGH STRINGERS
8. 60x70 FL. CLEAT IS ON INSIDE OF STRINGER BRACKET L— OPENING FOR
FOR CIRCULAR MANHOLE RISER ) 600mm LID & FRAME RUNG DETAIL wggl_"—é;mc T SECTION m
9. REFER TO MATERIAL SUPPLY STANDARD FOR ACCEPTABLE COVERS. SCALE FULL SIZE ( A1) REFER TO -
NOTE: NOTE 6 ! SCALE 1:5 ( A1)
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M16 S.S. BOLT —Lu
AND DYNASET 5 3
SOCKET - 2
- % <
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\} }\ o /- ) WASHER WITH
1 3 ! T 18 DIA. HOLE
. L B
N— — — — pr '-f‘_'>
o — —
& oS N
@ 20 DIA BAR PASSING
A < THROUGH STRINGERS
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L OPENING FOR o
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IF REQUIRED
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M16 S.S. BOLT AND 1 1
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x« |
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EX. 3mm M.S. FLAT ~ 60X70x10 FL NOTE & 1 | 3
GALV. AFTER © 160x60x10 FL——| L -
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7 = — \ Y
N 300 \—— INSULATING
N WASHER
x 40 20 REFER TO
o ANY SHARP EDGES NOTE 6
RELATIVE POSITIONS OF OPENINGS FOR ~/ " JOINING TUBE ZET EBRE &%hgcl)gfﬁw STANDARD GALV. M.S. LADDER
M.H. FRAMES, LIDS AND LADDERS ’
SCALE. 1:10 ( A1) SECTION /3" SECTION /2

SCALE. 1:1 ( A1) SCALE 1:5 ( A1)
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NOTES WALL BRACKET FOR SIDE PANEL REFER DETALL
NVIES MAIN BEAM WEB GRATING
1. MANHOLE PLATFORMS TO BE INSTALLED WHERE H > 6m | 75 x 75 x 8 ANGLE REFER DETAIL PATIERN C Q HINGE
(IN LINE WITH AS 1657) SIMILAR DETAIL /A 32X 3 @ 40 CRS S
2. ALLOWABLE PLATFORM LOAD = 500kg =/ 40 x 5 END BARS WITH
3. FIXING MATERIALS NEED TO BE ISOLATED WHERE 100 x 100 x 10 ANGLE
GALVANIC CORROSION CAN OCCUR (WEIGHT 19 kg)
3. WHERE PLATFORMS ARE REQUIRED, MANHOLES WITH A
WALL THICKNESS GREATER THAN 100MM SHALL BE USED.
THE DESIGNER SHALL CONFIRM THE REQUIRED EMBEDMENT
STANDARD 800 DIA. 8 800 DEPTH OF BOLTS INTO THE MANHOLE STRUCTURE.
MANHOLE COVER [OPENING ]
AND FRAME ° /
N = MAIN B _ FIXING CLIPS
e 100 x 100 x 10 ANGLE 2
: ' x| 2
i - 8 &
| ©
= g 25mm INTERNAL SACRIFICIAL LAYER SECONDARY BEAM wl o
2 OR CAST IN LINER (PE OR PVC) & 100 x 100 x 10 ANGLE s ©
e g #0-120  OR SPECIAL CONCRETE MIX — TO S
8 v COMPLY WITH WSL MATERIAL 8 0
S g SUPPLY STANDARD * \S
\
. - | GALVANISED STEEL \/ [
= — ‘F',IEETF%%’LT%H WALL BRACKET FOR CENTRE PANEL N~ '
& N OPENING HATCH | SECONDARY BEAM WEB GRATING 2~
o i , ( SIMILAR TO WALL BRACKET PATTERN C S |
= ,;,// FOR MAIN BEAM ) 32 x 3 @ 40 CRS 7
2 ’ Y, 32 x 5 END BARS V4 A\ FIXED PANEL WEB
E N it 1500 1.D. MANHOLE RISER (WEIGHT 11 kg) Y GRATING PATTERN C
g 1 / — < 40 x 3 @ 40 CRS
5 §la 40 x 5 END BARS
| s s\ 3 i 615
\:E REFER DETAL /B 760 HILTI HST4-R M16
i L oL FRAMING WALL BRACKET FOR = . EFFECTIVE DEPTH MIN 8OMM.
FALL FALL TRAMING MAIN BEAM T0 BE INSTALLED AS PER
N} . : SCALE. 1:20 SIMILAR DETAIL @ PANELS MANUFACTURERS RECOMMENDATION.
100 x 100 x 8 ANGLE S %
X X
LADDER LADDER
s—g ADDERR WELDED TO PANEL EDGE g LA00
7A5;q (;(LE75 x 8 WZEBXCRAHNG 55352 W5 .
['e)
R 40 x 5 END BARS = -
SECTION THROUGH MANHOLE | //
SCALE. 1:50 %——;\——‘——————111 i
— o -
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I | \
L \
15 NB MED TUBE 10 10 £ \ \
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80 LONG END BAR STAINLESS STEEL
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MASONRY ANCHORS DETAL /A EDGING. STRIP
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o L o Rk ( E )
M -
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PIPE & CHAMBER

¢ ROUTE THE TRACER WIRE THROUGH

PIPE & CHAMBER

600 DIA MANHOLE LID c¢/w FIXED

TO THE AR VALVE CHAMBER. RUN IT € ACCESS LADDER TO WSL STD DWG
PIPE & CHAMBER AROUND THE CHAMBER WALL TO THE 200244.003. MANHOLE TO BE IN
ISOLATION BOX AT A HIGH LEVEL ACCORDANCE WITH WSL MATERIAL
ENSURING THE TRACER WIRES ARE SUPPLY STANDARD.
‘ ACCESSIBLE FROM THE LADDER MAX 450mm TO TOP RUNG
\ RS
W\ | PRECAST CONCRETE //46;‘@9 L5 LN CHAMBER BASE
PRECAST CONCRETE MANHOLE \ ‘ | MANHOLE RISER P //g)% gsggﬁ, NN
RISER. SEE NOTE 9 " HN-HO0—72 ! 7
. : \ L \ )l ey N \ N
— RATED PRECAST \ V/aN e N Y \
SUPPORT BRACKET, SEE DETALL A = = 33 MANHOLE LID } AR RELEASE VALVE "y it ALl Y
] = v SEE NOTE 9 /ly yuy N
ROUTE THE TRACER WIRE THROUGH TO THE & — = | B D] P
AIR VALVE CHAMBER. RUN IT AROUND THE ‘ \ - ! o \ @V*Jf*% \
CHAMBER WAL TO THE ISOLATION BOX AT | .L/F . %,7+ METAL SEATED 2 ! PIPE. CHAMBER I \@\ 5 |
A HIGH LEVEL, ENSURING THE TRACER ‘ ] FLANGED END S RTESS BATCT b T e T
WIRES ARE ACCESSIBLE FROM THE LADDER } PN16 CLOCKWISE L mEm et \ by =27 | /’ =
AR RELEASE VALVE SEE NOTE 9 CLOSING GATE / o —— et — Ny - N
7 VALVE. i = 4 — + — -
150 CONC SURROUND I | ——— = T /
SEE NOTE 9 115 i A = e
HYDROPHYLIC WATERSTOP == | &= \ S
WARNING STRIP WITH Dl PIPE 14 \ -
TRACER WIRE SUITABLE SEE NOTE 8 \ . P A
FOR DETECTION FROM THE | S~ N ,
SURFACE — ! DI PN16 RATED UNEQUAL S % P AR VENT, ORIENTATION TO BE
i Il TEE, CONNECTING TO MAIN ~_7 DETERMINED ON SITE
1= SROVDE NS | PE PIPE WITH STUB FLANGE -
5 | AND BACKING RINGS
— T = 7S =S & 00 VI " BENCHING WITH FALL \ | |
‘SHORT RADIUS PN16 DENSO TAPE 1 . f o AR T T0 Sump [ I ]
DUCTILE IRON EPOXY P R T . /1
|COATED BEND (R/D=1) || - — - ’ : o }
| FLANGED. 1 A L
‘SEE NOTE 8 ‘ P BLAN
‘DUCT\LE IRON | D T
EPOXY COATED | :
| CONCENTRIC PE PIPELINE ON 1:100 MIN. RISING 500 75mm BLINDING CONCRETE
REDUCER. FLANGED pmm CRADE TO AR VALVE \ |
|EACH END. STUB FLANGE AND BAC)K\NG 300 SQUARE X 200 DEEP SUMP [ CARBON ODOUR FILTER.
} e <‘HOT P D SHORT RADIUS EPOXY COATED DUCTILE IRON R s
IN' CHAMBER WALL AND
| gggsgoyg WRAPPED  (TYP) (R/D=1). BEND FULLY ENCASED IN CONCRETE TO EPOXY MORTAR DUCT T
| SUPPORT VALVE ASSEMBLY. o IN PLACE
SEE NOTE 8.
‘ DI PN16 RATED UNEQUAL TEE, W Tl = 300X100 CONC.
‘ WITH FLANGE CONNECTING TO - MOWING STRIP
MAIN PIPg N N
\ 7 MIN_FALL 1:100
\ ———REFER TO ALTERNATIVE E, ,7,%_%1,7,
| | CONFIGURATION DETAIL FOR ] = i
ADDITIONAL DETAIL DUCTILE IRON #
| PVC—U DUCT DIA
| EPOXY COATED
R | FILTER INLET
SCALE. 1:25 REDUCER.
o 4 STAGE FLEXIBLE COUPLINGS
\OTES R DENSO TAPE 1
1. CHAMBER CONSTRUCTED TO WATERCARE STANDARD DRAWINGS ESF-500-FOR-205 (DWO9). SHORT RADIUS PN16 j
2. IN-SITU CONCRETE STRENGTH 25MPa AT 28 DAYS. DUCTILE IRON EPOXY AR VENT DETAILS
3. DEPTH OF VALVE CHAMBER VARIES. FOR VALVE CHAMBERS LESS THAN 1.5m DEEP NO COATED BEND (R/D=1)
LADDERS REQUIRED, FOR VALVE CHAMBERS GREATER THAN 1.5m DEEP LADDER REQUIRED. FLANGED. SCALE 1:50
4. REMOVABLE GRILLE PROVIDED UNDER EACH ACCESS COVER IN ACCORDANCE WITH THE SPEC. SEE NOTE 8
5. BURIED FLANGED CONNECTIONS SHALL BE WRAPPED USING THE 4 STAGE DENSO SYSTEM.
6. FLANGES RATED PN16. BACKING PLATES, INSERTION PLATES AND BOLT SETS IN ACCORDANCE STUB FLANGE AND M12 CHEMSET
WITH THE CONTRACT. SACRING FLaneE (HOT DIP GALV'D)
7. FOR SURFACE PROTECTION OF PIPEWORK AND VALVES REFER TO WATERCARE's MATERIAL . (HOT DIP CALVD)
SUPPLY STANDARD (ESF-500-STD—601). — ==l N
8. ALL DI PIPES SHALL BE FBE COATED EXTERNALLY, AND BELZONA (OR SIMILAR APPROVED I e QEESEO%PE VIRAPPED (TYP) 75 x 6 EA
PRODUCT) COATED INTERNALLY AS HIGH POINTS PRESENT AR GAPS AND CORROSIVE (HOT DIP GALV'D)
CONDITIONS. , DI PN16 RATED TEE, WITH
9. REFER TO WATERCARE'S MATERIAL SUPPLY STANDARD (ESF-500-STD-601) FOR ALL ACCEPTED PE STUB CONNECTING TO =
PRODUCTS AND MATERIALS. MAIN PIPE
\wooso x 8 PL. M
FWAR TO EA M10 U-BOLT HDG
(HOT DIP GALV'D) WITH NEOPRENE
SEPERATION
ALTERNATIVE PIPE CONFIGURATION FOR AIR VALVE TO PIPELINE SUPPORT BRACKET DETAILS /A
SCALE 1:25 SCALE. 1:10 NG
DESIGNED T80 05-25 COPYRIGHT CAD_FILE 2000244.052 DATE 25-05-25
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ROUTE THE TRACER WIRE

THROUGH SCOUR VALVE
| CHAMBER. RUN IT AROUND
THE CHAMBER WALL TO THE
ISOLATION BOX AT A HIGH
LEVEL, ENSURING THE TRACER
WIRES ARE ACCESSIBLE FROM
THE LADDER

L
RISING MAIN PIPE /

\ DI/PE PIPE

4 STAGE DENSO

] WRAPPING

SCOUR TEE WITH BRANCH TO SUIT
MATERIAL OF THE RISING MAIN

FLANGE TO BS EN 1092  scouRr

VALVE

(NOTES 3-5)

GALVANISED LADDER TO
WATERCARE STANDARD DWG 2000244.003

PRECAST CONCRETE MANHOLE
SEE NOTE 8

6008 OPENING IN MANHOLE LID. LID TO BE
DESIGNED FOR CLASS D VEHICLE LOADING.
SEE NOTE 2

uPVC SCOUR DRAIN TO WASTEWATER MANHOLE.
PROVIDE CHECK VALVE WITHIN WASTEWATER
MANHOLE TO AVOID REVERSE FLOW

& i

CHAMBER PLAN (UNDER ROOF)

24T

4 4

A

NTS
—

LAMPHOLE COVER

LOCATION OF SPINDLE TO BE ACCESSIBLE
AND CLEAR TO EDGE OF OPENING.
ALSO REFER TO NOTE 9.

SEALED BOLT—-DOWN MANHOLE COVER
CONCRETE BENCHING

VYV VY VVYVVYY

I
[N
=

RACER WIRE THROUGH
SCOUR VALVE CHAMBER. RUN

> m

ROUND THE CHAMBER WALL TO

4
44}('”

1534y
.
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== =00 -2-0 M
;ﬁ% %, %& LEVEL, ENSURING THE TRACER
/ /
20059
203

EDGE OF PIPE TRENCH %@_
B30T
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\)‘_7 CALK
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5‘5—\3 E Ve vie vie nie vie e /_\ /_\7
AT

E ISOLATION BOX AT A HIGH

WIRES ARE ACCESSIBLE FROM THE /

LADDER

7
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Oz
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s
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A
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RESTRAINT CONNECTOR FOR PE PIPE

RISING MAIN PIPE. —_|

7@—7
% =%~ =~ /‘\/TH B~~~
e e ir e ne e ey S
RE-E-E- T E 22 2204
T L . o .,
v . ., B
., B R , .,

STUB FLANGE WITH
BACKING RING TO
MATCH SCOUR VALVE

|
, [
EF COUPLER OR APPROVED ,
|
|
|

150 M., |

MIN
300

=

1:80 FALL =
TO SUMP.

50x12 NEOPRENE WRAPPED
AROUND PIPE AT EDGE OF CORBEL

SR

PRECAST CONCRETE ADJUSTABLE
RING EPOXY GLUED TO ROOF SLAB
AND MANHOLE ACCESS FRAME

| —— EXTENSION SPINDLE SUPPORT BRACKET

REFER TO WSL DRG 2001979.062F
(DRAWING SET DW11)

/— EXTENSION SPINDLE

RISER RINGS SEALED
/ AND WATERTIGHT

FOR AREAS WHERE IT IS NOT POSSIBLE

T0 DRAIN TO EXISTING WASTEWATER NETWORK,
A SUMP CHAMBER SHALL BE USED INSTEAD
(SEE DETAIL A)

uPVC SCOUR DRAIN CONNECTED TO
EXISTING WASTEWATER MANHOLE.
PROVIDE HYDROPHILIC WATERSTOP WITH
75 MIN  COVER

2xDH12 HOOPS, 400 LAP /

PRECAST FLANGED BASE

CUT NEAT PENETRATION TO PASS PIPE. PROVIDE —

PUDDLE FLANGE & HYDROPHILIC WATERSTOP WITH
75 MIN. COVER

BUOYANCY COLLAR
(IF REQUIRED)

SECTION \— 400 MIN BENCHING
NTS VALVE SUPPORT EX 8 PL. HD

75mm THICK NO-FINES
BLINDING CONCRETE

GALV 2-M12 CHEMSET TO FLOOR

NOTES

CHAMBER LAYOUT IS INDICATIVE. CHAMBERS TO BE LOCATED WITHIN
THE BERM SO THAT THEY CAN BE INSPECTED WITH MINIMAL TMP
REQUIREMENTS. THE LOCATIONS OF SV CHAMBERS WILL BE

AGREED ON SITE TO SUIT PEDESTRIAN PATH, KERB LOCATION AND
EXISTING STRUCTURES,/VEGETATION.

PRECAST CONCRETE CHAMBER COMPONENTS TO BE DESIGNED BY
SUPPLIER, LID TO HN-HO-72 LOADS

SCOUR VALVE TO BE METAL SEATED GATE VALVE , PN16 RATED, WITH
BS EN 1092 FLANGES

ALL WASTEWATER VALVES SHALL BE CLOCKWISE CLOSING

SCOUR VALVE TO BE FITTED WITH MECHANICAL POSITION INDICATOR AND
LOCKING MECHANISM.

WHERE CONCRETE CUTTING RESULTS IN EXPOSED REINFORCEMENT, THE
REINFORCEMENT SHALL BE PROTECTED WITH SIKATOP ARMATEC-110
EPOCEM OR APPROVED SIMILAR.

CONTRACTOR IS TO TEST CHAMBER FOUNDATION MATERIAL TO ENSURE
SCALAR PENETROMETER >2 BLOWS PER 150mm WITH 1 TEST/m* OF
CHAMBER AREA. MINIMUM 1 TEST WHERE No. OF BLOWS IS EXCEEDED
THEN SOFT UNSUITABLE MATERIAL TO BE UNDERCUT AND REPLACED WITH
400mm GAP 65 ON BIDIM A28 GEOTEXTILE.

REFER TO WSL MATERIAL SUPPLY STANDARDS

MANHOLE COVER TO BE OFFSET FROM VALVE FOR ENTRY ONLY.
SPINDLE TO HAVE TOBY BOX COVER.

300x300x200
/ DEEP SUMP
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PIPE

BASEPLATE ANGLE "M’
CUT VERTICAL LEG TO SUIT
TO GIVE 100 BOP DIMENSION

R,
oo /
o | O
~|m (
= //i/~f4:? VENT HOLE
= 7 x e )
N il
o o 12mm THK PUﬂE44444444~//‘//’//’4//’//’//’/////’/
e GUSSET TQ SUIT
3 NO. OF 40
2-6¢ VENT HOLES
(NOTE 5)
— N SUPPORT BEAM
TYP (NOTES 4 & 7)
6
GAP. SFE TABLE 2 'y GAP. SEE TABLE 2

DOUBLER PLATE
(NOTE 7)

30 RAD

TYP
W@\

\\¥447 VENT HOLE

™~ NYLON PLATE.

(NOTE 10)

TABLE 1:

N 12 THK GUSSET PLATES

600 (NOTES 2 & 3)

EA 50x50x8 ANGLE

NYLON PLATE

SUPPORT SECONDARY —1

STEELWORK

DO NOT WELD
THIS EDGE

(REFER TABLE 1)
5
MIN PIPE BEAM LENGTH
(REFER TABLE 1)

END VIEW
NOT TO SCALE

2 OFF 50x10 THK
CUSSET
A
v
~
o ©
<
& 5e
50 o2
< GAP
REFER TABLE 2
A
v

/“A "\ DETAIL
\_~_/ NoTToSCALE

FLAT

750 (NOTES 2 & 3)

SIDE VIEW
NOT TO SCALE

2 OFF 50x10 THK FLAT GUSSET
WELDED TO REAR OF ANGLE AND
TOP OF SECONDARY SUPPORT STEELWORK

EA 50x50x8 ANGLE

| NYLON PLATE.

6]

150 OR 20mm LESS THAN

PIPE BEAM WIDTH

/"B \ DETAIL
v NOT TO SCALE

(NOTE 10)

SUPPORT SECONDARY
STEELWORK

PIPE SIZE (DN) o 0k B
200 300 125x75x12 600
250 320 125x75x12 620
300 340 125x75x12 640
350 360 125x75x12 660
400 380 125x75x12 680
150 400 125x75x12 700
500 420 125x75x12 720
600 440 125x75x12 740

TABLE 2:

PIPE SIZE (DN) GAP WIDTH (mm)
200 5
250 5
300 5
350 5
400 5
450 5
500 5
600 20

NOTES

ALL SUPPORTING STEEL SHALL BE GRADE 300 STEEL TO AS
1163, AS/NZS 3678, OR EQUIVALENT U.N.O

LOCATE SHOE CENTRAL ON ALL SUPPORT STEELWORK.
UNLESS SPECIFIED ON PIPING DRAWINGS, SUPPORT GAPS ARE
AS SHOWN IN TABLE 2.

DIMENSION 'A" IS 1/3 CIRCUMFERENCE OF RUN PIPE FROM
WHICH DOUBLER PLATE IS CUT.

VENT HOLES REQUIRED ON DOUBLER PLATE ONLY. FILL WITH
GREASE AFTER TESTING.

CUT GUIDE STOP ANGLE TO ENSURE VERTICAL 12mm GAP
BETWEEN ANGLE "M’ AND GUIDE STOP ANGLE.

DOUBLER PLATES TO BE SAME WALL THICKNESS AS PIPE.
PAINT STEELWORK IN ACCORDANCE WITH WATERCARE MATERIAL
SUPPLY STANDARDS AND MANUFACTURERS SPECIFICATION.
DIMENSIONS IN mm UNLESS NOTED OTHERWISE

10mm THICK NYLON PLATE FIXED TO SECONDARY STEEL
BENEATH BY 6 NO. M12 COUNTERSUNK FLATHEAD SCREW AND
NUT FIXINGS. ALLOWS BASEPLATE TO SLIDE OVER ITS TOP
SURFACE.

FABRICATION SHALL COMPLY WITH AS/NZS 5131.

REFER TO WATERCARES GENERAL MECHANICAL CONSTRUCTION
STANDARD FOR STRUCTURAL STEEL AND MATERIAL GRADE
REQUIREMENTS.
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