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The quality of pavement construction works performed by 5 builders under 13 contracts is assessed by comparing the measured mean thicknesses, AIV values,

and observed gradations against their requirements as per specification. Results of quality checks concludes:
-The base and subbase aggregate gradations in all cases are out of the specified envelopes and fail to satisfy the slope requirements.

-The base and subbase aggregate gradations in almost all cases have percentage of fines (passing 0.075 mm) higher than the specified maximum value of 5% and

can result detrimental effects especially with moisture variation.

-The base aggregate gradations in almost all cases have high percentage of large aggregates (45 mm to 22.4 mm) and low percentage of medium size aggregates
(22.4 mm to 2.36 mm). The gravel to sand ratio in almost half of the samples are higher than 3, the gravel to sand ratio calculated for the specified maximum

gradation envelop indicating presence of large amounts of voids. Therefore, the base aggregate layers are less resistant to permanent deformation and are also
susceptible to intrusion of subgrade soil. ¥# WHT SUBNID] [ARITHH] TUEAT WTaGT wH! SGHT G W, &, Hragaaiae
FEAEA B! WE FSHAC Ablord el TqAEe qF [TWNTEH] FARTAIEE e Oas gt Aiaersur
T WAaa-TaT = BTGB material composition T gradation envelop (Graph of lower-upper limit of various sizes of aggregates) TS0 B HTAT
Higher Stability & density {5 SEITPT AT AITHT T TT movement of subbase/subgrade material TS UFT Tebl T I TRYHT
g T AFE THAHINH AMHUHT RAEH] oF B T qIE BB AT TRIUBI Composition/gradation of
base/subbase material AT Tid U] FTEAHT Unstable layer TAX T T TEH TR T BRI T intrusion of subgrade soil & T&T
base/subbase BT desired property TRATT Wg TEI UEAL GHA HHAT WRpe W T FaT AETH! AR TEd &Hadl
TUE §% W E4 I USH WICeRd ABUEl FA AE TR T 9F g 0w @ Ei
e g T 3 o e e A e aeardeeard a7 T B varae T weer
At =,

o, U Yoo [a9Iusiel Widdes U9 T FeTad quel JuRTd WS JHr UF, 3039 Bl THT LR THISH [Fser
I UAETH RN 5% B W aHUF T GHH! AaTEl USS [GET IS i AN sarerde wat
RIS St Ted T At Ed s Rfe T gE M9 s St wa aafheed! a@ T IRuAT




SFMET Jiaaer qu
P IEER AR
Tq, 042 H TR &
H IIEHT () Bl
=TT (@), @ T (@)
RIS FHELAr o
. 3R,9%,49% /-
(weeq e @
FAEE  ETNR 9
T deE) wEE T
[E TAHT TH G(9)
TART HT T R
THITHRT AT 9T
[ERI G Y
T AT o,
M@y TRARTERT
qE-SET i
TS O TEER
faror UF, R0u’ B
TR & B IUGH
(1) = TI|JE (@),
([T T (&) THISHEBT
FaEU T %
3R,9%,49% /-

(FeTeq ko
FAEE  BAR O
T A HEE T
[E TAHT TH 5(9)
TARH He T B
TARE  SREr T
o aid FRES T
g A feua,
RICEE araR
PRI APl
2 IE R
RUCE I C I {8
e yeER fEr
Ud, R04% B TH
9% B IUEHT ()

Q09 (4) HT  "Crusher-run
macadam base shall be measured in
cubic meter by taking cord Section

at intervals of R0 meters" Wl
Jor@ TR eyl g9,
EFHHT Premix Carpetﬁ R Y
Aot W&l g R0 e
TS FEH T g g
(Conjugative Point) HTIH T4
AT TRAT WE AT AT
o SRag | AT A AIUEUS
FANH AT W G 5T
EEEIc I i ]
viceE e s T
TEANA FF FhA |

1. i sgaErE Wt e
T ST Premix Carpet Ea)
A T enct)
®RR93¥01 - EES
TRUIRAFTRT AT gl
WH W R egeras e
UaTEET  BEAT S hH
HETEUHT WA 3fvg | HET IR
& af | ol wge 9o wu
HATITHT ATl GRS Bl
A T AfAAEers W
A AURT W AR IR A
T SRITA |

. MR TRAI®TH SHEE
Heald IThT GSHETD! (U]
O Fies! A 3 AL
BATTAT A A PRI A
EIC | Ot D K I G R L
ATANTHT St TINT T
GieET WHW WET 99 A
T8 eAeA Ey B 3 oA
THH MG NTHT FA AT
TEW T TER ARUET qdr
gl ATINT &l YdF 0

[Ereal Ej HT Sampling Chainage

g | UF TeF PRME gE wh 9y B S 2Rl Ted T YO UA, 039 H B WEuEae
AT | U T & TSl AETEdAT b &7 Wiqaa 6 g W qhT eI Ieh Wdea FH e
Hehh! AACATT [AqT AT HIIAH! TeAd SATEAT g T o et e T Ieh Seieb! T Tt qd97
FHT TS Lecturer Rojee Pradhananga, PhD O T8 U] UfAGTATS TGS T4 JHNT UF, 039 I T 20,33 T
THN K9 Frode ot wiea G SRl @ gEh ameE qEd e aiardeeard e e T TR e
Aewt T,

. TRTE TRUMTEH, FATH ATd. R00&-6L AT 9T THT T SHEGHAT TSAT TR special Condition of
Contract : GCC 1.1(bb) & 10.1 EalkciiE Project Manager is Khem Raj Bist ( Chief Administrative Officer) T Jeerd W‘{ﬁ T fAemer

ﬁﬂ-‘h?’lTa General Condition of Contract(GCC): 1.1(bb) : The Project Manager is the person named in the SCC (or any other competent person appointed by
the Employer and notified to the Contractor, to act in replacement of the Project Manager, who is responsible for supervising the execution of the Works and

administrating the Contract) T oG WUHT UL BRI GG | WAH SHET AT T sgaadens FEuar
e T soemrens R, T, TRATTTE HEASE T A ArE gEer g6 e 7 T
Fafa gwamEi M #E 0" T T I SIS TR A 3eaaT o g e (wiEte )
AEATH AT T AT F S q@T3T g7 Al (AT Headies [RUP PRy vAee sReus gan
GEW 5 T Ol Facer Hre TH0E FEHREE W a6 G AEerde FAT ¥ W Seen
At T,

7. [ weTeder B9 U RF@T AN Enginecring Association G GG [HHRAT TEAIT Engincering  [TTHT
UHSHl WeE [FETHT [ TG 3 A1 faweedl gHgae W fog e fid R050/0/39 AWoAR WA
A swioA e Shamad garuaTae i R0c0/0c/90 W@ AW WA AfEg | R e
RIS T ol A AU SAANe URuE UF R04 Y A MEd Tue SRAang aieere s @ forg
T A F R BeEre Fe et ke T Sae R R @ & se
g HEeTRT FHUATa SE giardEe s O G T8 qUR e 99W gEH AW TEE I56 g ae
Ffgar At @,

. Engineering Association S1& WG 4+ 5. T1. foray oo oI, $. ey qeeTe, 5. TN TRgE ISl WS
ot g w1 TS material  BHHT NS I Trﬁ-_a? Itxa qI ‘Ti%z? = v material BT ﬁ@iﬂé compaction
Tlﬂﬂ' | Base T sub-base material BT layer by layer'a?l'( JIET  with vibrator T compactionTrﬁr_a’l Kl compacnonTlﬁAggregate
T HE AAM crushed T THIET SFa7g Wel T Sootd ] WUSHT 21w | FRIT SETadr Jer TR 6
FREETHT i GeAaT WU U QR BT T AT TR WA W Ga-AE T SGhT EiE BE ge
Compaction FT R F7g 7 ool WUHT IST | T8T AIADT UF A AUHTF T Taed WS Gearst
forstare fordteraor ) Ay RuET wfieETers gek R @ S T SRAREET B Rad i w4t T
YLHEATE T & W T AR Code of Conduct THA ST RGBT TEAHT F WLETHT WA F AU T
ATEEAICHS TEqHT AR+ Foerd T Jo7 Wb i Ffereratens T T8 Wt Haen Aewt @,

W, Wg W @J*f Softer Material (e.g. limestone ) € chpactionﬁ Break §1 TI?;’ fine T HIAT SIS Fgad | TIHTIAAT Fines
(passing No 200 sieve) HT Compamioniﬁ BT R-Y % ECE) S medium sized aggregate ( between No 4 sieve and N, 200 sieve) BT AT
9-3% < 9T | T T Course Ageregate (Between % inch sieve and No. 4 sieve ) AT 4-% % AT TS GTHAFT TG qLATFAE
é@w EIE) Aggregate (base and subbase)aﬁ AT THIH Flh Flh Eﬁ % EN! ?T@f BT Sand and Aggregateafr i
Acceptable Gradation Envelop T WTAHTT FTUGTHFHETHT TNUH! T7g T AT Envelop range A T WX F GEFHFT Design
W&Qﬁ T | X JRIE  Effect of COmpacnonﬁ BT Fines AT ATIT AR &S Designer or Speciﬁcation?\"f aueT




THISHBT FIL TR
SR=T W T T
9(3) I Tog
g A e,
7 T F Fregaaa
WIEeX Waarar
i wEER FEr
UF, R0¥% H THE G

H ITEHT (¥)
FHISHBT FEL TR
IREET AT HHA GoA
Elueal ®.
33,9849y /- o
PEA ET WCAT H
ISE R e I
Qe ®

32,9%,49%/-  Hed
%. ?,29,3¥%0 |-
MWETE TR aifersrehT
A o @l
.
0BqR0YI¥RTEIR
oqqw fafa ouc-
0g-90 W &EAT
RuH  AE TR
Tfgenr R I
TWRAMTel  FHATOT
T8 Tewwr e 4
THEH HAE g AT
Eica T w®
R%,35,R0Y/-
(sreedt ERIEGE)
G AZFE BAR TS
T W) IR
IO BEI)
TF,R04%  H  TH
c(y) FARW FT T
atdr  feusr  faw
TSR AT T

TG BECE Standand
Specification for Roads and Bridge
Work,  R04% ® faf

(Rquirement) ~ #T€T A
RGN 2 G I S R
UG- ATIRAT A Premix
Carpeting BT T ACTS H@Tﬁ
e e Tefdar qar Seae
g (Destrustive force) HIHd
@ifeusT (Compacted) 379 ¥ T@-
ag geEfier T T T
At wferer w@eer ( origin
Position) T T&« ¥ el
T ICHES T MEdede A,

EINEL fufg  (Contamination of
Soil from underlying Sub-grade
layer) gl HTAT  (Excessive

fine particles) afas @ EET
TSH FHT 9T FHATH Rl
TSFHH! qa-A T AW adhH!
Gradation Test T&T e Y&
T ga e e et
ATUTCAT qEHahT o HY T To-
Iq EAnEa) Gradation
Requirement ?@ﬁ EIEUCIET
T GF AR IUH], GSHH! a9
F T qI-SF AT AR
T®I T AIVT (Aggregate Impact
Value Test) 9C Aggregate Value
e SRR C R S
TRIEHT TH wSHE  AidE
qaedr i WH FA AH
EEID IR (e e S S G2
AEEEH  FHIAGHIAE IE
WEEH! TAT Gradation Test WT
Fine Particles 8l T EJ%'HT
Ty i FY R
afFT FEer WREd "Wl
PRI qAGHART AT
AT T Ifearad s& T.HbT

TFT HeET Bh TUEA UdaE 9 qUH s Fam w0 R uee swiw QeddE s quen w9
T FROT T AEAF T AT T GRS T GFABT AERAT F TABRE T AR TN AT
AR TSRS HELAT AT T ANAST T T Tl el =AM qacel gerar B ) B
FETeTael YiATdEears WhTE & T TR Heer At @,

. WY TR, FTar a1a, R065-bl H WY TH 9SF TR 93 9 GSHF! oAEE el
. . HrACHE, gL, HAAAE FEAET GUHT SA. ¥ /00E-00 FAraild Aed FgHH! @l o TRGHT
Al T A Tee RACETA FAA SACEEH w6 LFRETT T B B FEO dEEd qrAe @ Tl
fGuFT v ROd Hea qar FRi soaamiiere 39T quHT & corroborative THITHT TTAT Toie k! TG0
AT TP Measurement Sheet BT FHIT soa@rlt ey 91, FoioR qof oy, wo-Seifom wvg gt @
TG WEHT AEd @F Ao e @i e qer ow g o wfie war T A @ ey |
wESHE @RE U, R0&3 FeHIT MR I UAST TR Y TR W e e,/ Aswar e e
Heitar! Afear T Aley shifem B o | wete aike e, 08y B | 933 @ gehEE ()
Ao i sraarder @i Geiiar shifeE qreatd s gREhar T R, age FeeEEr o, Gaw
T q A BT G H G G A GG TA OB G T AT BRAAEE) AT
FEE YT AT A (9)  FRINSE WA E Fwre Ty B a1 9 B e gt we e
STETE (@) FARW T Wi T4 A A (A 9%) A/ Seord IS AEdEd B GEEAHT AT
BT T O W@ Wbl g | Ml TRAfrwT Ta7 FFAIT 9 siErerder ardt qar qUredeest amt ST
W Standard Specifications for Road And Bridge, 2075 TATOA 0T coaamiiel GFaEs T aRdEd HH! Al T
AT qURrel TS EHT AR |

(@) 1201 GRANULAR SUBBASE a’ﬁ. (9) Measurement Eﬂﬂﬁ"? Granular sub base shall be measured in cubic meter by taking cross section at

intervals of 20 meters or as directed by the Engineer in the original position before the work starts and after its completion and computing the
volumes in cubic meters by average end area method.

(@) 1204 CRUSHER-RUN MACADAM FOR BASE AND SUBBASE a’ﬁ (5) Measurement a—ﬁlﬁw Crusher-run macadam base shall be
measured in cubic meter by taking cross Sections at intervals of 20 meters or as directed by the Engineer in the original position before the work
starts and after its completion and computing the volumes in cubic meters by average end area method.

("T) 1309 ASPHALT CONCRETE/ BITUMINOUS CONCRETE ﬁ

[€))] Scope This Clause covers the materials, method of construction and requirements for the construction of Asphalt Concrete. /
Bituminous concrete This work shall consist of construction of Bituminous Concrete, for use in wearing and profile corrective
courses. This work shall consist of construction in a single layer of bituminous concrete on a previously prepared bituminous bound
surface. A single layer shall be 30 mm/40 mm/50 mm thick

(8) Measurement Asphalt concrete/ Bituminous concrete of specified grading in contract document shall be measured as finished work either in cubic meters,

tons or by the square meter at a specified thickness as indicated in the Contract drawings, or documents, or as otherwise directed by the Engineer

(H) 1310 CLOSE-GRADED PREMIX SURFACING/MIXED SEAL SURFACING aﬁ

(1) Scope (a) The work shall consist of the preparation, laying and compaction of a close graded premix surfacing material of 20 mm thickness composed of
graded aggregates premixed with a bituminous binder on a previously prepared surface, in accordance with the requirements of these Specifications, to serve as a

wearing course.

(7) Measurement - Close-graded premix surfacing, Type A or B shall be measured as finished work, for the area specified to be covered, in square meters at a

specified thickness. The area will be the net area covered.
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1201 GRANULAR SUBBASE T BPHT F&T T 6) Setting out and Tolerances The layer shall be set out and constructed to the appropriate tolerance
specified in Section 1100.




1204 CRUSHER-RUN MACADAM FOR BASE AND SUBBASE b1 BPHT &1 T (4) Surface Finish and Quality Control of Work The surface finish of
construction shall conform to the requirements of section 1100. Control on the quality of materials and works shall be exercised by the Engineer in accordance
with Section 500.

1309 ASPHALT CONCRETE/ BITUMINOUS CONCRETE %1 BDHT I&T T (6) Surface Finish and Quality Control The surface finish of the completed
construction shall conform to the requirements of Section 1100. All materials and workmanship shall comply with the provisions set out in Section 600 of these

Specifications.

1310 CLOSE-GRADED PREMIX SURFACING/MIXED SEAL SURFACING b1 BPHT &1 T (5) Surface Finish and Quality Control of Work : The
surface finish of construction shall conform to the requirements of Section 1100. For control on the quality of materials and the works carried out, the relevant
provisions of Section 600 shall apply.
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SECTION 1100: ROADWORKS OVERALL REQUIREMENTS a’ﬁ 1101 HORIZONTAL ALIGNMENTS, SURFACE LEVELS AND SURFACE
REGULARITY OF PAVEMENT COURSES STHIOTH  Tolerance <T@ W@ %‘%ﬂ' JFH Tolerance BT AT B 99 a1 q9
T’ﬂ'ﬂ?ﬁ ?’lﬁ 2) Tolerances (b ) aﬁﬁ—q Width of Pavement The average width of pavement layer measured at five conjugative points at every 200 m
in any Section shall be as specified in Table 11.1 T (c )aﬁﬁ—q The average thickness of any pavement layer measured at five conjugative points at every 20

m in any Section shall not be less than the thickness specified nor more than 120% of the thickness specified or directed by the Engineer. Y R00-

300 fawar WY FeT dISgeRHl A W€E IH T U T FeAH 0-30 T W Y A HEEH e
AP 72T T g TGN T 0% HeET A AN TET I FE€ArH WA bt Fofr o @ ak
frgmor 3§ w8 wfardewers werg G T GE aErerdEe suwt S et @,

T, TEES ek A e Seor@ T AHURT Aueedl widEa Sh W W e ae
@ﬁﬁ#ﬂqﬁ 1101 ﬁ T\{ET ? (4) t‘ﬂﬁﬁ'ﬁ If the executed work is within the limit of tolerance, but less than the specified on drawing or

directed by the Engineer, the payment shall be made for actual quantity executed, if the executed work is more, the payment shall be made for as shown on the
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