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KoHTpoOsnb Ka4yecTBa Ha
NpoeKTe Mo CTPOUTENBLCTBY.
gopor B Katape

Design & Construct New Orbital Highway & Truck Route (P023)
Contract 2: Orbital Highway; Salwa Road to North Relief Road
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TOP 5 nationalities in Qatar

Mnowaab: 11 536 km*

0].INDIA /545,000

HaceneHwe: 2 168 673 yan.

02, NEPAL /400,000

Cronuua: doxa

03 aatar /278,000

TenedpoHHLIA Kon: 974

L ]
04 PHPrINEs /200,000
L

A3blk: ApabcEHi A3LIK

05 ecver 180,000
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MmaBbl: Tamum OWH Xamag Ank | 34K (SMKUP],
Abpoynna OuWH Haccep DWH Xanwuda Ans TaHu
iMNpeMeep-MUHWUCTR)




Mecay 1 3 4 5

Ma. reun. -C ------------

Gpen. venn. rc] | 17:8 (190165225 S 5 S 5 IS SO 5 205

M. reun '] 138 148 ----------
3

Noxanveble ogHM 5 3
Konn4yectso atmocdepHbIx 14 5 11
0cagKkoB [MM]
CornHeyYHbIx Yacos [4/cyT] 7 6 --------- 7
BraocTs[%6] 58 55 48 45 39 37 4 60

McTounumk: www.klimatabelle.info

Katap HaxoauTcs B 3acyLInMBOM pPermoHe
* rogoBoe konnyectBo ocagkos oT 20 mm/r ao cebiwe 300 mm/r
* oTAenbHble WTopMbl 124 mMm/cyT n 54 mm/3 yaca
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____ PRMIARY ROUTES
—____ SECONDARY ROUTES
. TERTIARY ROUTES
. LOCAL ROUTES

KEY PLAN

Figure 1 Road Hierarchy - State of Qatar
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O npoekTe

Design & Build Contract —
Cxema npoekTnpoBaHMUe-CTPOUTESTbCTBO
Bl e . - |7

B

 [nwvHa: 47 km — 2 X 5 nonoc ans
NerkoBbIX aBToMobunen n 2 x 2
ONA rpy30BMKOB

« 3400 000 m? BepxHuu criomn
acdansTobeTOHHOIro NOKPbLITUS
(BKIto4asa BCce pas3BA3KM)

* 8 pasBA30K

* 6 nytenposogoB 1 17 MOCTOB

ROAD SURFACE
AVa

50 WEARING COURSE (WC1) ——f———= . BCI1
70 INTERMEDIATE COURSE (If) —F——= ° HCI-I
70 BASE COURSE (BC) —éﬁfﬁfﬁ{ﬁfﬁr&ﬁrﬁﬁfrﬁrﬁrﬁrﬁfﬂfrﬂr?-
CEMENT BOUND MATERIAL (CBMT) —+————= 3 TOLLlMl‘;‘ GeTOH
SUBGRADE — 3eMnonoTHa / ocHoBaHMe




O OOPOXHOW KOHCTPYKLWUWK

Design Layer

Traffic Category Layer Material Thickness (mm)
Pavement Option B1
. Wearing Course - 19mm

Wearing Course aggregate. (PMB PGT76-10) 50
Intermediate Binder Intermediate Course - 19mm 70

1 Course aggregate. (PMB PG76-10)

(15SmESAL@40kph@97% Asohalt Base G ACP

o sphalt Base Course -
Reliability Level) Asphalt Base Course 25mm aggregate PEN 60/70 70
Cement Bound Material, Min CS
Cement Treated Base 45MPa @ 7 Days (CBM1) 190
Total 380
Pavement Option B8
: Wearing Course - 19mm

Wearing Course aggregate. (PMB PG76-10) 50
Intermediate Binder Intermediate Course - 19mm 70

23 Course aggregate. (PMB PG76-10)

71@100kph@97%

Reliability Level) Asphalt Base Course Asphalt Base Course - ACP 70

25mm aggregate PEN 60/70

Cement Bound Material, Min CS

Cement Treated Base 45MPa @ 7 Days (CBM1) 270
Total 460

Cpok cnyx6bbl 20 net

OceBas Harpyska,
nepegaBaemMasi Yepes OoCb
TpaHCnopTHOro cpeacrtea 8,2 T
(8 l'epmaHum 10 1, BO ®paHumnm
13 1)

PacyeT no amnmnpuyeckomn,
MeXaHUCTUYEeCKoMn MmeToankKe
(CIRCLY), AASHTO u PyKoBoacTBO
no Katap ABTomarucrpanu
(QHDM)

HoctynHein 6utym PEN 60/70 n
PMB PG 76-10

. Binder Grade Standard Designation “S” in most typical situations will be for Traffic Levels fewer than 10mESAL and more than the standard traffic speed (>70kph);
. Binder Grade Standard Designation “H” in most situations will be for traffic levels of 10 to 30mESAL or slow moving traffic (20 to 70Kph);

. Binder Grade Standard Designation “V” in in most situations will be for traffic levels of greater than 30mESAL or standing traffic (<20kph);

. Binder Grade Standard Designation “E” in in most situations will be for traffic levels of greater than 30mESAL and standing traffic (<20kph) such as toll plaza or port facilities.
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O cucteme KadyecrtBa

KoHcynbtaHT
3aKasyuka

JTabopaTopus

[NpoBepka n
UCnbITaHWA

maTtepuarnos u
TeXHONormm

3akasyuk

[MpoekT
MeHegKMeHT

KoHcynbtaHT

[eHnogpsaavnk

JTabopaTopus




O cucteme KadyecrtBa

Ona cpaBHEHUA: cucTeMa KOHTponA KadyectBa B lepMaHuu

3akas4yuk

MNoopsagynk

JTabopaTopus
Rap Stra

JTaBopatopus
RAP Stra

KOHTpOﬂ bHblI€ UCMNbITAHUA

CoOcTBeHHbIe UcnbITaHUA — 3TO UCMbITaHUS,
NPOBOANT 3aKa34nK

KOTOpPbI€e NMpoBOAUT NoapAa4nK nnn
YNOJIHOMOYEHHOE UM NnLO
JdononHutenbHbIe KOHTPOIbHbIe UCNbITaHUA

Ecnn npeanonaraeTcd, 4YTto pe3ynbrat O4HOro KOHTPOJ1bHOIo UCNbITAHUA HE OTpaXaeTt

COCTOSIHMA BCEN nrowaaw, KOTOPYHO OH rnpeactaBndeT, TO 3aKa34K UMEET MNMpaBo I'IOTpe6OBaTb
npoeeaeHnA AONOJIHUTESNbHbLIX KOHTPOJIbHbIX NUCNbITaHNN.

He3aBucumble ucnbiTaHus

HesaBucumoe wucnbiTaHMe — 3TO MOBTOPEHWE KOHTPONBHOMO WUCMbITAHUSA, B
Haanexawlem npoBeAeHUN KOTOPOro Yy 3akasdmka WnvM noapsiauMmka  BO3HUKIM
060CHOBaHHbIE COMHEHUS (HanpuMep, Ha OCHOBE COBCTBEHHOIO UCCNenoBaHus).



O cucteme KadyecrtBa

* YTO NpoBEPUT KOHCYILTAHT 3aKkas4ymka?

AB3 1 obopynosaHua

Ab cmecu — cornacyeT (NPoBHbIN y4aCTOK)

[Mpouecc yknagku
XapakTepucTukm matepuarnos
[T

JTabopatopus

Kak yacTto?

ROAD PAVEMENT QA/QC

AUDIT MANUAL

. . ANAS Sampling &
Material Type Test Standard (QCS 2010) standard (PWA Guide) e
Extraction BS EN 12697, Part 1 ASTM D2172
Gmdaig';ggﬁfef’“md BS EN 12697, Part 2, BS EN 933, Part 1 ASTM C136, ASTM D5444
Marshall/Volumetric ASTM D2726, ASTM DBO26,
_ Bebperine BS EN 12607, Part 6, Part 8, Part 29, Part 34 ST DEedy M2
Mﬁﬁ;};‘:ﬁ;"“ Gmm BS EN 12697, Part 5 ASTM D2041 2,000 tons
Core Density BS EN 12697, Part 6 ASTM D2726
Core Thickness BS EN 12697, Part 28 ASTM D3549
Retained Stability CML 2-97 -
TSR - AASHTO T283

10



O cucteme KadyecrtBa

e e, i B

Aalal Nach A
Al g3agalis )
Sl il A8 e Gang - ol Al ald

6. Road and Pavement Tests

Laborator
£ o = L w
No. Test Standard | g | o =3 H 8 el < g
21 21Bl=(5/218|22lz2(22(8z2|: |2
w <|la|lg|2|0|la|~|E|log|ja|a 212 |8 |w
ASTM / AASHTO TESTS - BINDERS
6.1 | Sampling of Binders ASTM D140 - SO I D I e T U [ = - -
6.2 | Distillation of Cutback Asphalt ASTM D402 - S S TR T 1 I I B ) IR
Application Rate of Bituminous ' .l
6.3 | Distributors ASTM D2995 - ) I A A I B B RTINS I
6.4 | Determination of Density of Bitumen ASTM D70 V' N I Y I VRTINS ) Vi (e -
6.5 | Penetration of Bituminous Materials ASTM D5 A SO I T I B IR SUN (RS IRV I I
Determination of Softening Point (Ring | ' r
66 | ond Ball Method) ASTM D36 W C I I B T I R T T I B IR
6.7 | Flash Point, Cleveland Open Cup ASTM D92 - i O O T 1 ARV () IR
6.8 | Ductility of Bituminous Materials ASTM D113 = O I T P e S Y T I - - -
6.9 | Solubility in Trichloroethylene ASTM D2042 4 S U AN S I (R Y U ) [ ) I
6.10 | Loss on Heating ASTM D6 - S IR ) R I S (R U B IR () R
6.11 | Determination of Viscosity of Asphalt ASTM D2171 S (P L I I I I I T ) R
612 Viscosity Determination using ASTM D4402 | y 3 I .
’ Rotational Viscometer (RV) AASHTOT316 | ST B e g B .
613 Flexural Creep Stiffness using the ASTM D6648 | y 3 [ .
’ Bending Beam Rheometer (BBR) AASHTOT313 | ST B e g B .
19
Tel: 44950200 - Fax: 44951200 - . mail: Quality&safety@ashghal.gov.ga QSD/LLASF11
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O cucteme KadyecrtBa

QCS 2010 Section1 Part8 Quality Assurance Page 51
Material /Section /
Activity"? & the Minimum
Required Tests Method® Frequency*?® Remarks
7.03 | Extraction and AASHTO T30, T37, 1 test per day
Gradation of T164, T168, T308, 1 test per 200 t of
Bituminous Concrete | ASTM C136, D546, asphalt mix
Mix and D2172, D5444, D6307, E h )
Determination of BS EN 933-1, BS EN very change in
Binder Content (or | 12697-1, BS EN Job Mix Formula
’ (JMF)
Asphalt Content) 12697-2, BS EN
Also known as 12697-39
Mechanical Analysis
of Extracted
Aggregate
7.04 | Maximum Specific ASTM D2041, BS EN 1 test per day
Gravity (GMM, ST) 12697-5 1 test per 200 t of
asphalt mix
Every change in
Job Mix Formula
(JMF)
7.05 | Marshall Properties | Al MS-2, AASHTO 1 test per day
of Bituminous T166, T209, T245, 1 test per 200 t of
Concrete Mix T269, T275, ASTM asphalt mix
(Stability, Flow, Air D1188, D2041, D2726,
Voids, VMA) & Loss | D3203, D6926, D6927,
of Marshall Stability | BS EN 12697-5, BS
EN 12697-6, BS EN
12R07-8 RS FN

12



O cucteme KadyecrtBa

Inspection Flow Chart

DESIGN & CONSTRUCT / ORBITAL HIGHWAY & TRUCK ROUTE CONTRACT: C2.- SALWA ROAD O NORTH RELIEF ROAD (P023) ngetoin |
Laberatory QA Technical Engineer Section Engineer
Manager Material Recafved Submit Internal Inspection Request (IR} INSPECTION AND TEST PLAN FOR FLEXIBLE SURFACING  BASE COURSE, NTERMEDIATE .
Material Testing & Inspection to the relevant 04/0C Engineer K B R » COURSE & WEARING COURSE ) N r
- . iy
‘ * i 1P Segatnce Ho: EXNOZNE VBT 40034 Revison:CC [ ow o joner B
Internal Inspection
Request | Lot pecton Pt
it | ety Descripton | | Inpect .
5| e e Acaptace Crera ReereceStdort | Respmsibity reny (58 (T || Yetogboamess
™
»
‘ s Anges AbasinLss 35 " . Labratry Tecican! s some Ve purgs
- p {deamined by ASTM Laborabory Test (Vaemum 25% g::;gmmf MatralEngoost | bradaton Cramstmeecy One [ NA [ K [NA| I | WR :““”MW
Laboratory Q4/QC Engineer - oS TS NGCEgre feseey oo el
in Charge el 10 alaborate the IR HHIIIIEEtDﬁI'im ot b e s [P ') = ey
. . . . w J a IVateral Agproval Raues!
notified by QA/QC (dtach & highlighted drawings.etc) Approvals, etc. ?fm'm!m‘l"ﬂ st Tt V2% CuneS22pvagne [EE ov |Wh| W fNaf ot fwR fCSR
Engineer " A
ot absarfon s n . 065 2010 Scin Pt Nl Agroval
e wssey |20 Tes otensots 1 Couse $22 Parggh & WAL K [NA] LR runm:‘” e
PHAMN 013 Rev 3 Pats, N
o) [cRing ¥
oty [[ESEN ISP 3Pt S mhescin Loty o) L lol b RO w1 vl o | g [t
Sr. Document Controller il oy osidBien (ACEre [0 ot
Check all the atachements and upload A Cld e
the data on Register Log
Vet ndcheck T appcal e shal e 0301005 R [PS Vel 318 Secin' Par {Secton g , )
I e g N scams s e e L L A R L el
FOR THE FULL DETALS FOR TACK COAT
Senior Document Controller submir IR 46 |FIELD TESTING
to AECOM By 24 hours prior inspection as ‘
listed in the IR (Creckeg % FIrera
- - a SVdottGsuimg |0y Todn) |
shtebenhpatasie | 00T (Wb I o cqpncy (WHBIR  [ExhSCTpe ey (WA| K (NA| 1| W om0t
Laboratory in Work vl |26 maxEnpente spcied " (e nepety ‘
harge [~ retready ==y . Imbing a e gl
(Max 2 days) N 04/0C Inspector in
1 conjunction with Section
| Engineer / Site Engr
1 to conduct a minimum 2 krs
i Bgfore scheduled Inspection
Camcel IR Work
and /or = - o not =d
Isswe NCR Conforming Toint
Inspecrion to
PROCEED -
Internal Chechlist
Inspection & Test Plan
== === = = =| i EpomsECOMrnmedte == ———— =
Sr. Documeny Coniroiler 1
1 ] :
‘ Ol VIES
IFIR iz Rejected — submit a copy \ ]
fe Construction Team & . L
- . ' Achieved Original IR's fo If Approved send copy to 05,
Section Engineer D, Comtroller . Section Engineer
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acdansTtobeToHHas
CMECb

Marshall Mix Design

Superpave
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O6 acdansTobeTOHHOM C

TpeboBaHus K WEBHIO

Fine Aggregate Specifications for Marshall Mixes

Parameter Standard Specification Limits Minimum
A% rav [etarlnilal
Plasticity it Coarse and Combined Aggregate Specifications for Marshall Mixes
Sand equiy
soundnes. Specification Limits
oundnes: - Minimum
sulphate Parameter standard Base Course | Base Course Wearing Frequenc
PSR (Class A) (Class B) Course q y
Acid solub
—— | One or more Fractured 0f pon
Acid solub | £aces ASTM D5821 100% min.
Clay lumps
— |+ Fractured = 85%, ESAL:< 10M
Organiclrr | Two or more Fracture ]
g Faces® ASTM D5821 2 90%, ESAL:10-30M
Un_COmpE 2 100%} ESAL:EBOM
) _ Tahle 5.7, Job Mix gradation and Table
Water Abs| Gradation (Combined) ASTM C136 5 10tolerances - Eachsource
Flatand Elongated .
Particles (5:1) ASTM D4791 15 % max. 15% max. 10%max. |- Visiblechange
in material
Soundness
(5 cycles by Mg SO.) ASTM C88 15 % max. 15% max. 10% max. |- 1testevery
ASTM C131 2000m’
Los Angeles Abrasion ASTM €535 30% max. 30% max. 25% max.
W ater absorption ASTM C127 2.0% max. 2.0% max. 1.5% max.

15



O6 acthansToOETOHHOMN CME

TpeboBaHus kK GUTYMy

Specifications for Polymer-Modified Asphalt Binder

Item Property Test Method Criteria
nMeE7cCc 10 || ne7ocU 1n | nf:'.l'c\’ in ‘ nre7CcC 1(\
1 | 20-Year Desig Rolling Thin Film Oven (RTFO) Residue
5 If Traffic Spee o
(Standing/Inte 11 Mass Change, max, % ASTM D2872 1.00 1.00 1.00 1.00
Flash Point, m F * fei o
S POML T o | Dynamic Shear, G/sind, @ 76°C ASTM D7175 2.20 2.20 2.20 2.20
Viscosity @ 1: and 10 rad/s, min, kPa
5 Dynamic Shea 4
and 10rad/s, | 13 | MSCR, Jys, @ 76°C, max, kPa 4.50 2.00 1.00 0.50
Separation Te 5
¢ | Differenceber| 14 MSCR, Rf{iﬁvery Rs, @ 76°Cand ASTM D7405 Report Report Report Report
10 rad/s of To 3.2 kPa, %
SPECIMENS, M| 15 | MSCR, Jpq5 @ 76°C, %™ Report Report Report Report
Time Stability
5 | measuredin S Pressurized Aging Vessel (PAV) Residue
6) divided by 1
measuredin (| 16 | pAV Aging Temp., °C ASTM D6521 110 110 110 110
s Pe(zj;‘ticulate Re
% : e o
5 | Solubility, mir| 17 | PynamicShear, G*xsind @ 37°C ASTM D7175 5000 6000 6000 6000
and 10 rad/s, max, kPa
10 Polymer Cont: ; o
15 | Bending Beam, S @ 0°Cand 60s, ASTM D6648 300 300 300 300
max, MPa
19 | BendingBeam, mvalue @ 0°Cand |\ ory peeag 0.300 0.300 0.300 0.300

60s, min

TEY
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O6 acthansTobEeETOHHOM CMECH

Combined Aggregate Gradation for Asphalt Concrete Mixes

Percentage Passing (By Welght)
.- P P E— | PPPEE—
AST': Design Crlterla for Marshall De3|gn Mlxes
- P ¢ Base Course Wearing C
37. arameter (Classes A & B) earing Course
25' Aggrr .......... P Talilaorm a4 A A
19. @ Job Mix Tolerances for Field Mixtures and Blended Hot Bin Aggregates
12 Y z x s — P e A 1y 4 NS T VT WS RAR TR D
9 :'::; Job Standard Mix Details:
4.7 Bind: Extr
2.31 toler
Ext
0.8:| stabi Extr
0.4 Flow
0.1¢| Mars | EXIr
0.0° i i
o | e 250 100 100 100
void: | °p 19.0 99 95 100 86 100
Void: | blenf—
- . A 12.5 85 81 89 69 87
Void: | Sped
optin | blenf— 9.5 74 70 78 58 78 ASTM D5444
Metainea s— 4.75 51 48 54 40 60 ASTM G117
(Filler/Bindel— 2.36 33 30 36 25 45 ASTM C136
Tensile Strel— 0.850 17 15 19 15 30
Asphalt Bind— 0.425 12 10 14 10 22
Tensile Strer| 0.180 7 5 9 6 15
Asphalt Bind™ 0.075© 4, 3 3.3 5.3 2 8
Retained Stablllty (%) 94.3 75 | NA. | 75 | NA A%E"gg&i”
Theoretical Maximum Specific Gravity 2.720 N.AA. | NA. | NA N.A. ASTM D2041
Daily Bulk density (kg/m?) 2555 2529 | 2581 | N.A. N.A. ASTM D2726
Coarse Aggregate Specific Gravity 2.909 2.889 | 2929 | NAA. | NA. ASTM C127
Fine Aggregate Speciﬂc Gravity 2.838 2.818 12.858 | NAA. | NA. ASTM C128




O popore ¢ acdansro0eToOHH

3.8 |FIELD TESTING
Checking Ternperature in truck: +10°C of JhF Lsboratoru Techmician?
Temperature of bitumninous ternperature at Termnperature at paver: 2135°C OCS52014 Section B Fart & -aparalan 1 echnician _
. N h . Paterial Engineer | Each truck ['EN ['EN Inzpection Checklist
risture delivery of asphalt | Terperature prior to rolling: 2120°C Table 5.12 acl )
3t site as per B'S EM 12697 nspector
Checking bulk 1% of the Job Standard Density OC52014 Section & Part & Labaratory Technician!
Daily Bulk density density of asphalt |as per ASTH D2726 if water absorption =272 and | Table 5.12 taterial Engineer | Daily [T [T Inspection Checklist
at zite ASTH D188 if water ab=zorption > 2% Clause 5.3.3 paragraph 12 OC Inspectar
Muclear gauge: 98 - 101837 related to the Daily at 50m intervals in alternate wheel
Farshall Density Laboratory Technician! tracks [nuclear gauge]
Field denzity Ehec.klng field asz per ASTh D2950 LLS2014 Section 6 Part 5 Paterial Engirneer | 7 7 Inzpection Checklist
density Table 511 and 512
281 OC Inspector
) 2 cores: as per ASTH D726 ASTH D108 Ttest per 100t per laver [2 caores]
Core diameter 150mm., full depth of the course
Samnple = pair of 2 adjacent cores [diameter =
. average of the 2 OCS201 Section & Part 5 .
Checking Clause 5111 paragraphs 16,2 | -o0oratory Techriciant Isted Asphalt
Thicknes=s thickness of the | Shall not be less than specified by more than 1 paragrap Material Engineer { a0h CAITATEIEd AZpNAl courss 7S (Y7 Inspection Checklist

layer

8rnm in case of a single layer construction,
Total thickness of all paving courses shall not be
le=s than specified by more than 1W0rm

The IRI of the driving surface shall not exceed the following limits:
New Construction, Reconstruction and Pavement Rehabilitation (Works include overlay, Mill and Inlay/overlay, or

Partial Reconstruction works which include all asphalt layers and part of the aggregate base layer):

o Average value over a 400m section < 1.00 m/km.

Directional ramps on bridges or interchanges and tunnels of minimum length of 400m shall be tested, unless otherwise

Clause 5.3.3
Tahle 5.12

instructed by the Engineer, and shall have an IRl not exceeding the following limits:
o Flexible Pavement: Average value over a 400m section < 1.00 m/km

o Composite and Rigid Pavement: Average value over a 400m section < 1.20 m/km

(ar)

OC Inspector

No more than two 25m sub-sections within any of the 400m section shall have IRl values greater than 1.5 m/km.

Any section with rideability exceeding the specified criteria shall be corrected or removed and replaced in accordance
with the instructions of the Engineer and to his satisfaction at the Contractor’s cost.
The minimum length of the rectification work undertaken shall be 100m. All rectified segments shall be re-tested
following the completion of rectification work at no additional cost to the client.

Ttest per 00T per laver
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