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_ hur

Decibel - dB
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: AASHTO - -

: ASTM - -

- BS - -

: SASO - -

- DIN - -

: ISO - -

ISO, SASO , AASHTO- -
DIN,ASTM

AASHTO -
AASHTO
.SASO DIN BS ASTM

S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



(Fixtures)
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. Pipe Jacking -

Interjacking -

Jacking -
Jacking

equipment
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%

‘%
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Atteberg (
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ASTM DI1557

ASTM
ASTM "Sand Cone Method" "Rubber Balloon Method" .D2167
ASTM D2922 "Neuclear Method" D1556

%
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o

(A-1-a, A-1-b, A-2-4) -
N ) MRDTM 210

. MRDTM 213 % -

% -
. MRDTM 212

() -

()-DI0 -
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A-1-b  A-l-aClass) AASHTO M145

AASHTO % (A-2-4
.T180

AASHTO

A-2-4 A-1-b A-la M145

AASHTO T180 %
%
()
( )
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. AASHTO T 180 (Method D)

AASHTO M145 ' "

(AASHTO M145) - - -
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(AASHTO T-180 D)

(AASHTO T-267)

0 -

(AASHTO M-145)

% -

%

.AASHTO T-180 (Method D)

C.B.R. -
(AASHTO T133) %

%

C.B.R.

(AASHTO T193)

C.B.R.

%
AAASHTO T-133

AASHTO M145,

%
AASHTO T-180D
%

.Class A-1-a, A-1-b-A-2-4
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AASHTO

A3 (AASHTO M145)

M145 Class A-1-a, A-1b-, A-2-4

%

Cu=D60/D10

= D60
%

= D10
%
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- (H:V)

(H:V)
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(Plate -
(AASHTO Bearing Test)
.T222-8-1986)
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.AASHTO T180 (Method D)
ASTM D4254

%

%
%

I+

%
%

(AASHTO CBR

%

) M145)
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ASTM D2167 ASTM D1556

(A-3) -

%

SN | N [ N [ N | N | N
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GRP -

(ASTM C33) %

SW, BC, GM, GP, GW, -
ASTM D2487 SP ST, SM
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%

S0487-RPT-PM-06 REV 0



%

S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



(A-1-a, A-1-b, A-2-4)

CBR
AASHTO T193
AASHTO (T180)

) MRDTM 210

%
%
%

%

%
. MRDTM 212
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() ASTM A390 _
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ASTM A64i, ( ) -

class 3, Medium Temper

() Riprap
%
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GRP

(Geo-textile)

Grab Tensile Strength
Tear Strength

Puncture Resistance
Water Flow Rate
Apparent Opening Size

ASTM D4759

490 N (ASTM D4632)
178 N (ASTM D4533)
222 N (ASTM D 4833)
100 1/sec/m2 (ASTM D4491)
0.3mm (ASTM D4751)

ASTM D4759
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Grab Tensile Strength : 890 N (ASTM D4632)

Tear Strength : 333 N (ASTM D4533)
Puncture Resistance : 400 N (ASTM D4833)

Water Flow Rate : 2.7 1/sec/m2 (ASTM D4491)
Apparent Opening Size  : 0.6mm (ASTM DA4751)

ASTM  D4873
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AASHTO (A-1-a, A-1-b) -
%
()
AASHTO T-27
__ ( )
- ) )
- - ( )
__ - ( /)
- - .
__ - ( )
- - ( )
- - )
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% AASHTO T28
AASHTO T27
% %
AASHTO T96
% < % <
ASTM D1883
)
%
(
> >
% % AASHTO T104
% > % >
LL
% >PI % > | % >PI% >LL AASHTO T89, T90
% -
( )
L2 )
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- - ( /)
- - C )
- - C )
- - C )
- - C )
- - ( )
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. AASHTO T-112 %

% % -
%
C ) % -
BS 812 -
/
ASTM D 242
) -

. AASHTO T-96
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ASHTO T-104 -

«C )
% %
AASHTO
.% T283
%
. AASHTO T-176
+ —
. AASHTO T-40 -

. J.M.F)

. Asphalt Institute Manual (M.S-2)

. AASHTO M20 /
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)
- ( )
(VMA)
- (VEFB)
% % (AASHTO T165)
) *
I ( )
0, - A— ( /) ’
% + C )
% + ( )
% + ( )
% + ( )
% = ( )
- +
% +
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MC

RC
MC-70
AASHTO
AASHTO M-81
/ , -

RC-70

RC-70

. M82

MC-70
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AASHTO M-33 -
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(AASHTO

ASTM

uPVC

. M237 Class-II)

D 2750
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. AASHTO T 180

()

()

S0487-RPT-PM-06 REV 0



()

(/)

(/)

S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



S0487-RPT-PM-06 REV 0



Shop Drawings
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GRP -

GRP

HDPE UPVC -
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(Sockets)
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(Gaskets)
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) ISO
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vC

GRP/GRE

)

( IN5000

( ) D.I -

BS EN 598 [6] (IS0 2531)
K9

()

. K8
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BSEN 545 [1]  (IS02531)

%

.BOQ

IS0 4633  BS/ENS545

[2] 1S0 2531

PN16

BS4504

(ISO  4179)
(-)
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(ISO 8179)

BS 3416[4]

(D.I)

(Polyurethane)

%

Isocyanides

BS EN 545[1]
(ISO 8179)

.Oplyol

Black

1.6g/mm’

25N/mm’

>8Mpa (Stee grit blasted SA21/2)

200 Kv/cm

3.5% at 25C

>15Nm

90C continuous

No effect after 1000hrs

>10%

Water solution of salts, acids, and bases of pH 1-14

1-1.5mm
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Green

1.6g/mm’

25N/mm’

>8Mpa (Stee grit blasted SA21/2)

200 Kv/cm

3.5% at 25C

>15Nm

No effect after 1000hrs

>10%

Water solution of salts, acids, and bases of pH 1-14

1-1.5mm

DI
ISO 8180

%

, , BS2782

%
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(Poise ) % , (Poise )
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- - Blue RAL
5000/5001/
5005/5010/2017
- - Black
- - White/Cream
- - PVC
- - Mm 0.75
- - Mm 1.5
BS 2782 % 270
BS 2782 N/mm’ 14.8
Modules BS 2782 N/mm” 50
ASTM D1004 N 50
DIN 30627 Nm 15
Cone & Plate Poise 5.5
Cone & Plate Poise 7.5
ASTM D 1000 N/mm 2.75
ASTM D 1000 N/mm 2.75
BS 2782 Kv 30
ASTM D 257 | Ohm/cm’ 10"
Cathodic disbondment ASTM g 8 mm?* NIL
BS 2782 g/m*/24h 0.4
ASTM D 570 % 0.1
Bacterial Growth - - NIL
Disbondment
- °C 0 to +50
- °C 0 to +50
- °C Up to +50
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DI

BS/EN 545

EN545

.FBE

(D.T)

(IS02531)

%
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BS EN 295[18]

BS 295-1

Polyurethane

2.2;2.3;2.5;2.9;

.BS EN 295

SASO 235/236 - 1995

210 &2.14 .

BS EN295
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DIN 1230 (SAS 235/1995)

GRP ( ) -
( ) -

5000N/m’. - (GRP)
AWWA  BS 5480, 1990 [11] -

C 950-01

% % -

, ()

% % _"C"

BS " E

.BS 3691 ! 3496
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(modulus)
(GN/ )
%
%

(% )'C % )

(Vinyl Ester)

ASTM C-581

Loads)
(Strain Corrosion) (Truck
AWWAC950-01 (A)
%

-( /) / _
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BS5480[11]( ) : -

.ASTMD3262 ()
() ASTMD3517 -
BS5480  ASTMD3681 -
.% ’ n n
GRP -
.BS EN 681-2[10] 13804633
() BS EN 5480[11]
GRP -
BS5750-8[12] /
BS5480 .1S09004
.Q[11]
ASTM D3262 -
ASTM 3517 -

ASTMD2412 or BS 5480[11] -
BS5480[11] -

BS 5480[11] -

ASTM 2583 -

ASTM D 2584 -

ASTM D 3517 -
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(HDPE) -

ASTM  BS5911 -
DIN4032 Class KW C14M-99
.BS EN 197-[3]

BSEN681-  1S04633
2[10]

%

HDPE

BS3416[4] ; -
BS4164[5]
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() (--) -
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()
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/

(AWWACS500)

I

%
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()

()

()

()

— BS 5886[23]

S0487-RPT-PM-06 REV 0



BS EN752-2[22] -
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%

GRP

ACI 350.1-01/350.IR-01

GRP

%

%
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HST-VIO & HST-NML

HST-VIO & HST-NML /

ANSI/TAWWACI105 : -
ISO 8180

%
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(Quartz)
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DIN3202 (Ductile Cast Iron GGG40)

(Nonrising
Stem)
(DIN 8061 , DIN 8062) ( ) : -
(IS0 3606 , ISO 4422)
(DIN3202,F4)
(EN- ( ) -

(GGG-40) JS1030)
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(Nonrising Stem) -

(DIN 3230 : -
Part 4 — EN12266)
/ -
BS EN593
(GGG- ( ) _
40)

(DIN3202 F4) serise 14 & EN 558-1)

DIN 2501 -
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BS EN 12334[28] -

BS EN 12334[28] : -
()

BS 4504[2] : i}
BS21[26]
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DIN : -

2501
EN 1092-2:1997 ISO 7005-2
EN 1561 (29)
Buna - N AISI 204L
.Dirlin
BS 4164(5)

BS 3416(4)
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BS4504 (2)

.(16 Bar)

.(16 Bar)

UPVC - -
()
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uPVvC -

SAS 14,15 _
() () DIN 8061/8062

BS EN 1452[9] (IS0 4422) -
DIN 8063 ()

DIN 8063 -
.BS EN 681-2[10]

uPVC -

DIN 8061/8062
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BS

(--)

BS EN 681-2 [10]

433 MN/m2

BS EN 681-2 [10]

ISO 4633

ISO 4633

4190 [39]
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BS 4320 [40] : -

(Gasket Sleeved Type) : -

(Wedge-Section)

(Two and following)
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(tow and followers) (Center sleeve) -

(PSI ,) /
(PST , ) /
(Threads are
folled)

AWWA 203
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(Dismantling Couplings) -

PN 25 PN 10, PN 16 : -

Flanged Adaptor: Ferrous : -

BS EN 545 [1] : -

BS 3416 [4] : -
4164 [5]
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BS 5163 [25]
" BS EN 1561 [29]

()
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GIS
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(T) (Y)
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A0

(
)
(
Bench Marks
(
«( )
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A-0
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25/110 -
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()
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ASTM C478

Portland
.EN [ ]

/ /
.EN197[3] Portland
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(
(EN 124)
DIN1229 ISO 1083 Cast Iron
- )
(Sewerage
[ ]
ISO EN BS 4211 [51]
1461 [ 52 ]
( )

(EN1329 (S3)
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X ) AASHTO M103

.AASHTO M103

AASHTO

()
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%

.(Epoxy Mortar)

%

epoxy

%
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()
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GRP

GRP

GRP
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GRP

%

GRP

GRP

%

GRP

GRP -

Vinyl Ester
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GRP -

( Vinyl Ester )

GRP

ECR E

Glass )
(Fibermat

GRP -
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GRP

GRP -
%
(
Kn ,
( )
GRP
()
.GRP
(HDPE Lining) -
(T-Lock)
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/ ,  (Density) —

:(Temperature Resistance) —

, :(Friction Equivalent to Manning) —
DIN 53495 — 0.25% :(Water Absorption) —

DIN 53455/6/4 — 17% :(Elongation at Yield) —

DIN 53455/6/4 — mi :(Elongation at Break) —
400%
DIN 53455/6/4 — :(Tensile Strength at Yield) —
min 15N/mm?’
DIN 16726 — 2000mm :(Puncture Resistance) —

190/5 ISO 1133 :(Melt Flow Rate / Index) —

ASTM D1204 < 1% , :(Heat Reversion 100°C/hr) —
100°C/hr

(HDPE Lining) -

(Extrusion Welding)
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(Pull-out Resistance) —

18 KN/m (Pull-out Test)
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BS 12 ASTMc150:97a
AASHTO M85
BS 4027 (Type I)
(Type 1II) AASHTO M85

(Type V)
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% ,
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(LSF)

(Alumina-Iron)

(8i0,)

(CasAl)

(AL0O5)

(Ca0)

(Fe 05)

(CaO)

(MgO)

(K20)

(Nay)

(SOs3)

(S)

()

(Ch)
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()

()
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(U.S. Sieve No0.200 to AASHTO M92 or ASTM MS8I1)
AASHTO T 11

(% )

ASTM C295 ( )
ASTM C289
.ASTM C586

. (ASTM C227 )
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(ASTM D3042-84) =

ASTM (88 -

. AASHTO T96-83 ASTM C131-81 , ASTM C535-81

. BS 812 % -
. BS 812 -
BS 812 -
ASTM
( ) ()
% . )
(BS 1881)

(%, )
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Rhyolite Dacite Andesite
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