
l&*d*hapara Granite Mining Company l-imited (MGMCL)
IA a.rrYrrrtrr\, ^i P6lrnh2n.tlrt. tA Company oi Petrobangla)

&{.illistry of power, Energy and Mineral Resources
of the People's Republic of Bangladesh

Report
on

ofthe Maddhapara Hard Rock for use in

Bureau of Research Testing & Consultation
Depariment of Civil Engineering

Bangladesh University of Engineering & Technology (BUET)
Dhaka-1000

February 20'13

Jgl
dlt

B;g

#rklric E

'.1,$*-f



1, INTROO(rcTON

- .a.e.i time, considerable amount of construction activities are taking place in

13-{i3:€s,r Aggregates are the major construction materials of these construction

---:.i= .: the forthcoming years the demand of stone aggregate is expected to rncrease

;!- -,:2.-l/ ooth in public and private secto,s. ln addition to the hectic constrlrclion of

-c-,.-:al and office building in the country, quite a few major constructlon projects

d"=-,.€.] briige, barrage, runways and highways) are already in the pipeline or in the

:,E-,-i..: ;r..ess. During the construction of the Bangabandhu bridge the shortage of

sJi:,:€ ?lgregate supply was a major con(Ern to the authorities. Ultimately, the bulk

:':'1,1- 3i sggregates used in lhe river training work of Jamuna bridge was impoded from

i,'!-=- ::xi lndonesia at the expense of hard earned loreign currencies; whlle the

-:]:,-":o-6 requlred for the main bridge construct on was furnished from the local source of

:...;-: ?aJ Panchagarh.

::.-:--.:rly, Bangladesh has an undergrourrd hard rock deposii of considerable size in

l,.}f:-::ala, located in the no(hwestern pa,t of Bangladseh under Dinalpur dlstrict. The

- -. s operaled by Maddhapara Granite Mining Company Limited (MGMCL) a

::,-;:ny of Petrobangla under the [4inistr/ of Power, Energy & Mineral Resources,

3:,.-r'ir'r1ent of the People's Republic of Bangladesh. The company was incorporated on

:r:-si 04, 1 9gB with a paid up Capital of Taka 350 Crore under Company Act. of 1gg4

--,: -ie is designed to produce 1.65 mition M. tons of hardrock per annum (daily

:':.:-:lon capacity of 5,500 L4. tons) t() meet the requirement of flood control,

:._s:r-!ction of coastal and town protection embankmenl, construction and maintenance

:: !nages, roads & highways, embankmeit, river training, railway ballast, high rise

:- :,13s decorated tiLes and other heavy .onstruction works undedaken by dlFferent

3:r.r-nment entities e.g. Bangladesh Bridge ALrthority, Public Works Department, Roads

I i,!rways Department, Water Developmert Board, Eangladesh Railways etc.

;.4 nardrock from the underground mine is transported through h,vo vedical shafts.

Rci(s are then screened crushed. wasi,ed and sorted for marketing. These are

crepared in different categories such as, Bor,lder (250 mm & above), Crushed Stone (05

2C.Tm 20-40 mm, 40-60 mm, 60-80 mm) ar d Stone Dust (00-05 mm)
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\l,1llcL 1as foma ly requested the Depadment of Civil Engineering, Bangladesh University

r tr-.ajrfteenng and Techno{ogy (BUET) to prepare a repof! in the suitabitity of the

!,kdhat€ra hard rock as an ample source of coarse aggregate for local constructions

IIG*CL ij*her.equested BUET to investigate the potential ot using their Stone Dust
.- .ereqi and bituminous concrete. This report thus investigated the physical and

; ^! ri.eir.1g properties of Crushed Stone {afticle-2) and then use of Stone Dusl in

.€r;e,ri.oncrete (ariicle-3) and bituminous concrete (article-4).

Rocks are Transported for Crushing

Pale t:



Crushed Stone Sorting Yard

Z PHYSICAL AND ENGINEERING PROPERTIES OF CRUSHED STONE

ire pirysical and engineering properties of Crushecl Stone aggregate required fo.
/aiels construction works are investigated. The physical properties invesitgated are

g.ain size anaiysis, bulk speciflc gravlty, unit weight, waier absorption, flakiness index,

=lcrgalion index, percent clay lump & friable particles, perceni materials finer than sieve
i 20C. The engineering properties of the aggregates investigated are Los Anqeles
zb.asion value, aggregate impact value, aggregate crashing value, l0% fln_s value and

oe.c€.li ioss in sodium sulphate soundness test. Test results are included in Appendix_A.

The standards related to the aggregate cha.acteristics set by Roads & Highways

Depaftment, Bangladesh Railway and some internationally reputed institutions such as,

American Standards for Testing Materials (ASTM), American Concrete lnsttute

iACl). American Association of State Highway and Transporlaton OfficraLs
,-3ge l

i
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,aASHTO), Transpodation Research Laboratory (TRL) UK, etc. are presented in the
-able 1 anC Table 2 along with the corresponding test results for the Maddhapara

a.rshed Stone. From the table, it is obserued that for all the available standar.is

!'laddhapara Crushed Stone meet the required specification for use in railway tracks,
_ !.way paven'tents and cement concrete works

3. CEA4ENT CONCRETE MIX DESIGN

-^€ Sisile Dust was then mixed with Crushed Stone to produce 32 MPa and 38 MPa

:ej-€ilt concrete mix. The mix design reports are included in Appendix-B.

{ BITUMINOUS CONCRETE MIX DESIGN (MARSHALL METHOO)

--€ S:3ne Dust was then also mixed with Crusl ed Stone to produce bituminous concrete

':j -- rn medium traffic areas. The mix design repod is included in Appendix-C. Sarnp e 1

.?s !:epared mixing 65% of course aggregate, 30% of flne aggregate and 5% of minerai

=i€. Sarnple-2 was prepared mixing 70% of colrse aggregate, 25% of fine aggregate and

::.' :'.r neralflller. ln both the cases 80-100 penekation grade bitumen was used

5. COIICLUDING REMARK

--€ C.,rshed Stone from the Maddhapara haro rock meets the standards set by va|ous

:€€..:i= lor different construction purposes. Therefore, its use in both private and pubiic

-,53. crnstruction projects can be recommended ln this context it can mention here

:.5: sre Bangladesh Railway has already started to use l\,4addhapara hard rock as stone

:: asl Fudher, the Civil Aviation Authority of Bangladesh (CAAB) has approved

!,r3;:.epara hard rock mine as source of course aggregate for bituminous overlay

::'-s:!ction at Hazrat Shahjalal lnternational Alrport (HSIA), Dhaka. The Stone Dust can

:s.l :e usd in both cement and bituminous concrete. But mix design should be periornred

:: .ss.ss it's appropriate proporUon to get desired results.
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Tabl€ 1: SPECIFICATIONS FOR PHYSICAL AND ENGTNEERING pROpERTtES
(Road & Rail)

'\o€ WC means wearing course S.C means suriace ccurse anO 6C. miani Oiie course
- According to a report prepared by Samwhan comoration for Jamuna bridge project approach
tiad, total 6cid soluble sulphates in aggregate shoutd noi more than 2_5% and total acide
!. J..E !h cr de should be w th n the range of (0.1% , 0.:%) Cepending on the ingredtents of the

I'c Name ollesl

ASIM D6S3

aggregale of

(ASTM 1S92)

ASTM }1139
slandard ior
aggregale for
biiuminous

(4S11r 1992)

rg!regalefor

Malenals
and standards

study
Banglad€sh

(Roads ard
Highways 1994)

Crushed
Stone Balasl

Ban9lad€sh

rsilt L5i5

<50 (B C)

<0 (s c)
<40

<41(w C)
<50 rolhers)

3G35(!V.C) <35 28

9,.,c* hpad Vdue (AlU

:-it'2 <25 25

€I:-.* C,rstug VdLre (ACt1
<25 2S30 23

:.t! :
>125 1,10

:S:: ?
<45 xt25 22 (smal s ze)

aa (a,!e sie)
q-an lrder Er) 41 (smar sze)

7 (large slze)

C,:ai:al t $!fir6 lesl Above 95'/o

:s,'}c88
<20 <12 <12 <8 034

ii $r{ik Ci?$iy

. rl >260 71$

<2 <15 a_12

>11n 1$0 {l]rse)
15c0 ((]:lnp.1rcj)

I :a llrp E Fiale Paftd€. t01

"" I,bi* h]g han #m0 sieve 016
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Tabls 2: SPECIFICA.TIONS FOR PHYSTCAL AND ENGTNEERTNG pROpERTtES
(Cement Concrete)

t
r,

!'!

i'tr
ASTir C33

mncrete agsregates
(ASr[41988)

ACI sugg€sled typi.al

aggregate propertjes

(ACr22rR 2-19S4)

lAS}fIO MAO

concrele aggregate

0As{r01s93)

Maddhapara

1
l$ k[des Ah'aim {tlt)
,sti ci35 50 1t50 <50

2 &r@ @VdL,e(AlvJ
8S812 25

3 &rryb Clal'ing Vdue (ACV)

BS012
23

1
i0l( kE VdLE flnl
0s312

140

B,st12

22 (snralsrzal
1,1 (larqe s zel

E(.€a{or Index (ED

838r2
41 (smrlsi2c)

Co*{ & Stitrfu Tesi Above 95%

5

% oss n Sodnm Supllab

ASTMCSS

<12 112 <12 0.&

&* Spailc G?lily

BS3I2
1 &3.2 2755

10
85812 0 2-4.0 412

11
ud}ry( KS,m

(t@&Cfip€ffi) >11n 13i0 (lse)
lm(srfic-}]d)

1 oay lrnD E tdaue Paftll€s 004
:3 % lBsid h€r tE {200 d* 016
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Appendix-A

T€st Result for Physical and Engineerjng Properties olCrushed Stone
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TnaNspont,qttoH Ettctrur:ntruc Lngonnronv

SAia Ib:
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Sieve Ana ysis and Grain Size DGtributio.r of Aggre!ale

110026261/11.12iCE uirc 01.012012
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,] I Itl
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B.a.\GLADESH UNIVERSITY OF ENGINtrERING AND TECHNOLOGY (BUET)
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Morr . r.r31:i at7!64 DrBr ln6 r_a5n Ja Er1 7224

Tnaruspontlttott ErctNrenntc Lngonnronv

Sieve Analysis and Grai,r Size Distributio I of Aggregata

3PJc N. 110026261i1112/cE tlale 0104'2012

i:ir.n.3 Sh11a.100.121.1812s94(KallYlEPC/DPHE/2010/510(031 D:11e: 18'04 2012

1,-:rseftbl: :ngr l,1C i,i.llt Lr l.que. CenL13 L'lrrra!""riLrrlelrq)

l,laddh!:rara Gis r le 1,1:rnJ CcIpaIl Lrr le:l r".aa ap|]r. P.:'raifrr D;n;r.prr

:3r!le Typei Crushed Stone Screening

lare DiTest 0l C{.21112 15102012

I 100

3.35

50 c oil !r t)

t/ 0 ili] l c

254 0r0 ! U

1! 05 ,i u0 0 iJ l!ll
12 5 026 1 3!r

225 9a

a3 i3 )l
1411 !,1

r36 139.92 28 ;4

114 69 21 5t !3

56.02 ,]
54 5d ,1 21

t! a! tl
i12.80

2s60 5 lCa ,
0l !r

6radation chart

100

80

60

2l

c

01 sieve s ze (mm) 10

T;:ll'.', --- iV* .'l a;"..:
Dr Nas b Mohamnred Ahscn '
Professor, Depl oi C v lEnqo.

EUEMaka 1000
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BRIC l',lo: 110026261/11.121CE oaler 01.04.2012

Reierence: Shi1aJ00,124.18/2894{Ka)[1EPC/DPHE/2010 Date: 18.04.2012

Samp e seft byr Ei!r.l\,1d. lvlonjurLr Hoque,.c€nera Nlafa!er (ii,larketinit)

l,{addhapara Grante Mlnif! Company Linriled, Maddhapara, Pahatpur, Dtnejpur

Samp e Type: Crushed Stone

Dale ofTesl 0i.04 2012, 15 i0.2012

TEST RESI]LTS

I Aggre!ate lrnpact Value (per ceni ) 25

(Twenty Flve)

ii)Aqgregale Crush ng Value (per cen. ) 23

(TwenlyThree)

iii)Ten Percent Fines Value 140

(0n€ Hundied Forlyl

(kN)

22

(Twefly TwolSmall s ze aggr€Sare for RCC)

, i)€ ongation lrdex
rSmall size aggregale for RCC)

41

(Forty One)

large size aggregate for Raiways) (Foity Four)

(per c€nt )

r:i)Elongaiion lndex

L3rge s ze aggregale for Railv/ays)

7

(Se?en)

{ per cont )

,ii ) Bulk Speci,ic Cravity 2.755

(Two Po:ntSe,ref Fve F ve)

0.12

(Z€m PohtOne Two)

(por cenl )

28

lT efly:ght)

,r)LosAfgles Abrasion value cradeA (percefi )

rxllLos Angles Abrasion va u€, crade 1 22

(-rwentyTwo)

(pe'cent)

,ri) PercentlinerthansievoNo.200bywashin!(porc€nl) 0.16%

izeln P,r:1!\: Si)

1360

(0neThousandThr€€HLndredSixly)

ulii) Loose UniiWeight lks/mrl

lriv) Compact UnitweighrbyRodding (kgimr) 1500

(Ona Tlrcusilrd Frra ilufi ell
rv) Clay Lump and Fiabl€ Padic es { per cenr 0.0,j

ll.ri p,r ni Z!r.:r:i
xyi) Enimaied Coated Arca 10r Coating and Strtppin! Tesr

Crunler\i! red U

Dr, l,{d. Abdur6ouf

t?..anmefl ol C vi Engineerlng

arJET, Dhaka-100C, Bangladesh

Ten Performed by. _-
,--{L,.'.-:-.?=-

;,"",6"i"^ 
"" 

{,{;' D Ze ;'-

DepaftnentoiC vl Englneerng

BLlET. Dhaka 1000, Ban! adesh



B rlcL-rDrsrr L,\I\-Ij usfl y o]r ENCrNtrri t{t \G .\:,{D TIicr,tN{]l,o(;r/ (ll} {-iili]')

€ffi
ilEp,\R Ii\[i]Nt'ot-CIvrL I,l NG lN l'l]tti N(;

Llob: nr8r!557964 P/.\6x t 65,i5030Ei i2?6

Tnnrusponrerroru Eructrurrtttro I-asonatoay
SOUNDNESS OF AGGREGATE BY USE OF SODIUI\,l SULPHATE

:- Quantitaiive Exam

oal! 01 0{ 2012

D.lc: 18.04 2012

..,/.'_.-_,

- _// /l/-.,"r '-
Or. Hasib Mohamrnod ahsan

Depadnenl of C v Eng nclr rg ELIET

(asTN c 88-!0 / aASllTo 11rl.1-!2)

3 lTC [. 110026261111.12]CE

Rei:r€rce Sh la-100.124.18i2E94iXa)l,lEPCrtlPH[/2(

Samplesent by Engr. 1,1d. I,lonj!ru Hoque, Genera lMafager (t\tarketn!)

lvladdhapara Granite l\4 n ng Company Limited, l,,laddhap3ra Parbalipur, Dinaipur.

Sampe Type Crushed Ston€

Dale ofTesl: 01.04.2012 - 15.10 2012

Weighted Percenlage Loss in Sodium Sulphate =
lirtE:Fresh y pr.p.r.Lr so ut.. !!.s LsEd

B. Qu.litaiive Exanrlnalion

CountF6 !nedlby

iv-,wg /
o,/*0. ooo,,'*.*

Depadm€nt oI Clvil Engineering, EUET

0.34

Passnq ' Relaifed

G@ding oi orig nalsamp e

(s.,
0.0 0 00 0.0 0.0 00!

630 mm - 50 0 mni
(2.5" - 20) 0.0 0

0.0 0.0
500nh - 37smin

(20" t5) 0.0 0 Lr0

3?.5 mm - 25.0 mm
(1 5", r0) 379.0 00

502 0 04 0 t8
25.0 hh - 19.0 mm

(1.0" 3/1 )
4159.0 12 50.,1 0

19.0 mm - 12.5 mn
lxtl 112\ 4731.{) 671 0

999 0 0.3 015
12.5 mm - S 51 mm

{112', 3/8 ) 607.0 6 33r0
951 nnn - 475nrn

118 0 1 00 0.0 000

!.0 0 0.rl

10000.0 100 034

Passing - Retained

Padicles exr bil fo d st.ess

63 0 mm - 37.5 mm
(2.5" , 15) 0 (0) 0 (0) 0 (1r) 0 (0) 0 (0) 0 (100)

375mm 195nm
(1.5" , 3/4")

0 (0) 0 (0) 0 t0) 0 (0) 0 (0) 27 (r00)



Appendix-B

Test Result for CernentConcrEte Mix Design



B I\GL.1IESH U\I!-I]RSIl'Y OIT E^'CI\ET'RING .\ND TECII\OLOGY (BU[1')
DiiPART\{IN]. oT CIvIL E \.CTNDITRING

[i.! e 0'31!a17],1 FAllr !r-;6 56a!r 3C Exr /:t..i r$rb!slacbdlcci

CoHcnrr: Lagonarony

r:= :: er$ing: 25-run 11

*,/cr 0,50

MIX DESIGN OT CONCRITI (AC] 21I,4R-93)

ail'C \o: 1100'26261/CEl11-12
i.l.:.r.e Shlla I0C.1l.1.1ai:691r ((h.)

\.:r-r\1 I,ld. Samj!t r.tostai., D.Fr:r r.t...qer ar.ri.t !r,!oCI.o"" ,?"'
n.jecr Tesrii, of NloddhrfaLr .nftrlo.( s.nrp.

Datc: 01.U4.12

2 r-r,, r 2 8i-!i.-dJll;,&1

!r !19q!1!!. (v.9 ltrf 1'9
C:SD:CA = 1: 2,J8 : 3.50

Iiklel r1..r Stfnlihi 32,0 MPa
Erafi N.ne raeneit llolcim (oPc)

Coarse A5glegatc: Madha-p

CO[lPRESSIVE S'IRENGTH OF TRIAL IVIIX CONCRETE CYLINDERS

r:.r,"12Emffi5j 2rr r2 ilttm$
{:-,..3 s requiremont for 1 m3 of fresh concreie:

'l35 kg

370 k!
756

oa.se Ao!regaie (SSD): T134

ump: i 1s lm.

,i)

DepaftJrent ol Cv I Eig oecring
sUEI Dhaka 1000

0)v
\^N\- -<tr ta I t--

Dr, t4d, Mi:anur Rahnran

Depaftnrent of Civil Efgineering
BLlEL Dhaka-1000

ll:TBRTC\Con.rele Mir Desrgn12013\Moddhopara Ro.k\Resulrs ol mix des !n 24 lr'PA



: r\6 L\DDsn UNry[,RsIt y oa F],NGrNEEIrr\G AND 'I'I|CHNol,oGy (B U_ET)

I)trA aTllENT or- CI\r L I]r.-crr-trriRlNG
l,r.b . 01!13 5ai -iir Frsl: tat aa5lt30 a{ r:[ !r[rr buer ac [i/..ei

CorucnHr Llsornrony
MLX DISIGN OI CON*CRXT! (ACI 211.4R-93)

ai iC \o: 1100-26261/CEl11-12
i:::F...: shi a 100.124.18,'28'18 ((D)

+.rbI i'id Sanrsul l,lottaia, DepLri' rtana!cr lirlirkcti l)
r,lod.lhaF.r. Graf ie rlli r!rCornl!.J i nr l:d

ii.j-i: T€stinE of lvtodilEpnra Haid R.ck S.n.Die

Dats 01.04,12

Date: 18.04,12

3: ei Ca$ina: 2sruFr2
E.\1ix No.r u.para -2

w/c: 0.46

:-.:rn-rr ffiEffB 2 ru 12 KiisE;;tli z.r-ru rz Eiffjr'?iliE

Tarqelj [le.n Stenqthr 32,0 Ma
Brand Name oiCeme.l Hor.im (oPc)

.r--neorA.imhtur :. --,i\^<r * 4aO
Loarse lEgre8ate Madha-Para Ro.k crurhed slone

OF TRIAL ]!IIX CONCREIE CYLINDERS

I$lr prop..lio.lYorur!-a ars sr

C:SD:CA - 1: 2.21 : 2.91

COIlIPRESSIVE STRENGTH

190 k!
413

761 k!l
aoa6e Assre!aie (SSD): I051 r!

0,30

lump: 1Jo lmm

Deoaftment of Cvi Englneer n9
aUE|. Dhirc 1000

{A'o t2-

Departmeft of Civil Enq ne.rifg
BLiil Oh.ka-1000

H:\BRTc\Concrete |/1, Des gn\2013\[]oddhopara Rock\Resu ts of mi, des !tn 24 [,]PA



ts T.\C LNDESII fJ\I\TRS ITY OI. ENCINIIIIITi\G ,1ND 'I'DCI.I\(}I,OG\' (I]11ET )

I)EI,ARTtIDNT or CIvrL ENGTNEI]Rl],{G
obls 0l3ls 557 964;PABX 966565C80E}l t2261 vrwbuetacbd/ce/

Corucnrrr Lagonarony

MIX DISIGN OI CONCRETI (,{t]I 211.4R-93)

3RTc No: 1100-2626UCE/11-12
:i.id.n..r shria 100.1;q 1E,,2t98 lnrrl

b'.'- " 1' !
!oddhap.r. Cr:iit. il n i! aonrpant Lnnt.a

F.oj!.t: Tesr ri of !t.a:tir.rD..i tird Ro.k SJnr! r

D3te: 01.04,12

D{re: 13.04.12

23 rr 12 [ifEjfff.r:]

:i:..iCastinsr 25'Jun.12
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