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1. INTRODUCTION

n recent time, considerable amount of construction activities are taking place in
Zancladesh. Aggregates are the major construction materials of these construction

=is. In the forthcoming years the demand of stone aggregate is expected to increase

zgnscanty both in public and private sectors. In addition to the hectic construction of
r=sicental and office building in the country, quite a few major construction projects

=specaly. bridge, barrage, runways and highways) are already in the pipeline or in the

||

siamming process. During the construction of the Bangabandhu bridge the shortage of

[F

izlie aggregate supply was a major concern to the authorities. Ultimately, the bulk

'U

ormon of aggregates used in the river training work of Jamuna bridge was imported from

Lll

~w=n and Indonesia at the expense of hard earned foreign currencies; while the

i1
‘.J

=222s required for the main bridge construction was furnished from the local source of

et and Panchagarh.

=ortunately, Bangladesh has an underground hard rock deposit of considerable size in
Maochapara, located in the northwestern part of Bangladseh under Dinajpur district. The
e s operated by Maddhapara Granite Mining Company Limited (MGMCL), a
company of Petrobangla under the Ministry of Power, Energy & Mineral Resources,

Govemnment of the People’s Republic of Bangladesh. The company was incorporated on

~ugust 04, 1998 with a paid up Capital of Taka 350 Crore under Company Act. of 1994.

The mine is designed to produce 1.65 million M. tons of hardrock per annum (daily
crocuction capacity of 5,500 M. tons) to meet the requirement of flood control,
construction of coastal and town protection embankment, construction and maintenance
of bndges, roads & highways, embankment, river training, railway ballast, high rise
ouiidings decorated tiles and other heavy construction works undertaken by different
Government entities e.g. Bangladesh Bridge Authority, Public Works Department, Roads

& Highways Department, Water Development Board, Bangladesh Railways etc.

The hardrock from the underground mine is transported through two vertical shafts.
Rocks are then screened, crushed, washed and sorted for marketing. These are
prepared in different categories such as, Boulder (250 mm & above), Crushed Stone (05-
20 mm, 20-40 mm, 40-60 mm, 60-80 mm) and Stone Dust (00-05 mm).



MGMCL nas formally requested the Department of Civil Engineering, Bangladesh University
of Engineerng and Technology (BUET) to prepare a report in the suitability of the

f4acdhapara hard rock as an ample source of coarse aggregate for local constructions.

MGMCL further requested BUET to investigate the potential of using their Stone Dust

= cement and bituminous concrete. This report thus investigated the physical and

engingenng properties of Crushed Stone (article-2) and then use of Stone Dust in

cement concrete (article-3) and bituminous concrete (article-4).

Rocks are Transported for Crushing
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Crushed Stone Sorting Yard

2. PHYSICAL AND ENGINEERING PROPERTIES OF CRUSHED STONE

The physical and engineering properties of Crushed Stone aggregate required for
various construction works are investigated. The physical properties investigated are
grain size analysis, bulk specific gravity, unit weight, water absorption, flakiness index,
ziongation index, percént clay lump & friable particles, percent materials finer than sieve
= 200. The engineering properties of the aggregates investigated are Los Angeles
abrasion value, aggregate impact value, aggregate crashing value, 10% fines value and

percent loss in sodium sulphate soundness test. Test results are included in Appendix-A.

The standards related to the aggregate characteristics set by Roads & Highways
Department, Bangladesh Railway and some internationally reputed institutions such as.
American Standards for Testing Materials (ASTM), American Concrete Instituie

(ACI), American Association of State Highway and Transportation Officials
rage | 3




(AASHTO), Transportation Research Laboratory (TRL) UK, etc. are presented in the
Table 1 and Table 2 along with the corresponding test results for the Maddhapara
Crushed Stone. From the table, it is observed that for all the available standards,
Maddhapara Crushed Stone meet the required specification for use in railway tracks,

nighway pavements and cement concrete works.

3. CEMENT CONCRETE MIX DESIGN

The Stone Dust was then mixed with Crushed Stone to produce 32 MPa and 38 MPa

tement concrete mix. The mix design reports are included in Appendix-B.

4. BITUMINOUS CONCRETE MIX DESIGN (MARSHALL METHOD)

he Stone Dust was then also mixed with Crushed Stone to produce bituminous concrete
for use in medium traffic areas. The mix design report is included in Appendix-C. Sample-1
#w2s prepared mixing 65% of course aggregate, 30% of fine aggregate and 5% of mineral
filer. Sample-2 was prepared mixing 70% of course aggregate, 25% of fine aggregate and

3% of mineral filler. In both the cases 80-100 penetration grade bitumen was used.

5. CONCLUDING REMARK

The Crushed Stone from the Maddhapara hard rock meets the standards set by various
agencies for different construction purposes. Therefore, its use in both private and public
secior construction projects can be recommended. In this context, it can mention here
st the Bangladesh Railway has already started to use Maddhapara hard rock as stone
ogfiast. Further, the Civil Aviation Authority of Bangladesh (CAAB) has approved
Maddhapara hard rock mine as source of course aggregate for bituminous overlay
construction at Hazrat Shahjalal International Airport (HSIA), Dhaka. The Stone Dust can
aisc be used in both cement and bituminous concrete. But mix design should be performed

T 2ssess it's appropriate proportion to get desired results.



Table 1: SPECIFICATIONS FOR PHYSICAL AND ENGINEERING PROPERTIES

(Road & Rail)
ASTMD-683 | ASTM D-1139 Road Materials
standard for | standard for | Road note 31 Materials Crushed
crushed aggregate for | standard for | and standards | Stone Ballast| Maddhapara
St Name of Test aggregate of | bituminous | aggregate for study for crushed
macadam surface asphalt Bangladesh | Bangladesh stone
pavement | treatments |concrete(TRL)| (Roadsand Railway
(ASTM 1992) | (ASTM 1892) Highways 1994)
Los Angeles Abrasion (LAA) <50 (B.C) <40 (W.C)
ASTUCS:S <4)(S0) 40| <50 (others) | 03O = o
5 #:%a;m impact Value (AIV) <5 25
2512
: gazte Crushing Value (ACY) <95 2530 23
Bobid
g BRI >125 140
Bodid
c ;raness“ ; index (FT) <45 0.5 22 (small 5|ze}
33312 44 (large size)
= | Bogsion index (El) 41 (small size)
B - 7 (large size)
7 |Coairg & Stripping Test Above 95%
% loss in Sodium
g {Suiphate Soundness Test <20 <12 <i? <8 0.34
ASTMCBE
g e ey 5260 275
ESi2
<0 ‘%ﬁmﬂm <2 <15 0.12
<o | L aght Kgim® 1120 1360 {loose)
' {Lose & Compacted) 1500 (compacted)
*2 % Caylump & Friable Partides < 0.04
13 1% Me=dds fner than #200 sieve <1 0.16

" Note: WC means wearing course, S.C. means surface course and B.C. means base course.
™ According to a report prepared by Samwhan corporation for Jamuna bridge project approach
road, total acid soluble sulphates in aggregate should not more than 2.5% and total acide
soiubie chloride should be within the range of (0.1% - 0.3%) depending on the ingredients of the

ceEment

used.

Page |5




Table 2: SPECIFICATIONS FOR PHYSICAL AND ENGINEERING PROPERTIES

(Cement Concrete)
ASTMC33 ACl suggested typical [ AASHTO M-30
3% Nikia ol Tt stanadard for range of concrete  |standard for cement | Maddhapara
T concrete aggregales | aggregate properties | concrete aggregate | crushed stone
(ASTM 1988) (ACI 221R-2-1994) (AASHTO 1933)
[ o L) 50 1550 <50 28
2 Aqgregate Impact Yalue (AIV) 25
BS812
3 Aggregate Crushing Value (ACV) 23
B3§12
10% Fines Ve (TFV)
)
 |esan 1
5 Fainess Index {FI) 22 (smail size)
BS812 44 (large size)
g | Eongaton Index (EI) 41 (small size)
85812 7 {large size)
7| Coating & Stripping Test Above 95%
% loss in Sedium Sulphate
§ | Soundness Test <12 1-12 <12 0.34
ASTMCSE8 .
g 5:512 y 1.6-3.2 275
1 |l 0.2-4.0 0.12
1y |UReo Kgind . 1360 (ose)
{Loose & Compacted) 1500 {compadied)
12 |%Clay Lump & Friable Parfices 0.04
13 |% Maledds fner than #200 sieve 0.16
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Appendix-A

Test Result for Physical and Engineering Properties of Crushed Stone




DEPARTMENT OF CIVIL ENGINEERING
Mobile; 01818 557964; PARX: 966 56850-80 Exi. 7226

BB TR
ST -
Bureau of Research,
Testing & Cnnsu';talionj

TRANSPORTATION ENGINEERING LABORATORY

Sieve Analysls and Grain Size Distribution of Aggregate

BRTC No: 110026261/11-12/CE
Reference: Shila-100.124.18/2894(Ka)MEPC/DPHE/2010/500(03)

Date: 01.04.2012
Date: 18.04.2012

Maddhapara Granite Mining Company Limited, Maddhapara, Parhatipur, Dinajpur.

Sampie Type: Crushed Stone

Data

o} ! 0
50 0.0 0 100
375 0.0 0 100
254 261.0 5 95 7.49
19.05 2654.0 53 58 42 {seven point four ning)
12.5 1682.0 34 42 g
g5 2430 5 97 3
B3 94.0 2 99 1
<75 13.0 0 a3 1
2.36 0.0 0 99 1
1.18 0.0 0 ehe] 1
08 0.0 0 a9 1
(.3 0.0 0 99 1
0.15 0.0 0 99 1
0075 0.0 0 99 1
Fan 53.0 i 100 0
Total 5000.0 100.0
Gradation Chart
100+ 0 T T TIT et
1 i ] RN [N T I
o § - A
RO | e | Y | Ao ]
| o
= [ L L LTI
£ 80 | ,;
g I g m | i
g u : i ; i
| / NN
20 - A
[ | - ,;ef ‘
0 - I S S <1 3 2. i W I
0.01 0.1 Sieve size (mm) 1 10
Test performed b

Countersigned by ,

NS —"’:’-.‘::// -
TR b s

Or. Hasib Mohammed Ahsan

Professor, Dept. of Civil Engg.

BUET, Dhaka-1000.




BaNGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

BRTE

~
Bureau of Research,
Tasting & Consultation

S

DEPARTMENT OF CIVIL ENGINEERING
Mobile: 01819 557964; PABX: 965 5650-80 Ext. 7226

TRANSPORTATION ENGINEERING LABORATORY

Sieve Analysis and Grain Size Distribution of Aggregate

=HTC No: 110026261/11-12/CE Date: 01.04.2012
ncz: Shila-100,124.18/2894(Ka)MEPC/DPHEIZ010/500(03) Date: 18.04.2012
s=cis sent by: Engr. Md. Monjurul Hoque, General Manager (Marketing)
Maddhapara Granite Mining Company Limited, Maddhapara, Parbatipur, Dinajpur.
: Crushed Stone

=iz of Test: 01.04.2012 - 15.10.2012

53 0. 0
30 0.0 0 0
375 0.0 0 0
234 379.0 4 4 7.45
1905 4159.0 42 46 (seven paint four five)
25 4737.0 47 93
95 607.0 i 99
5.3 100.0 1 100
3 i75 0.0 ] 100
£ 238 0.0 0 100
'_ 1.18 0.0 0 100
i 0% 00 0 100 ]
0.3 0.0 0 100 0
g 0.5 0.0 0 100 0
1 S 00 0 100 0
Pan 8.0 0 100 0
Tolal 10000.0 100.0
Gradation Chart
100 — TTIIT T P il
] { B |
[ i
80 : . !
7
5 i i
£ 60 B
5 | anmma sl
] .
JL] /
20 Ir! SEEE
4 i { |
- o LT -2 o
0 ~ o $io—To L IJLIE L
0.01 0.1 Sieve size (mm) 1 10
Countersigned by Test performed by
*”—“7 B Fop?

Dr. HaS|b Mohammed Ahsan
Professor, Dept. of Civil Engg.
BUET, Dhaka-1000.




DEPARTMENT OF CIVIL ENGINEERING
Mobile: 01819 5579684; PABRX: 966 5650-80 Ext. 7226

.
Buraau of Resaarch,
Tasting & Cons u!tall-in)

TRANSPORTATION ENGINEERING LABORATORY

Sieve Analysis and Grain Size Distribution of Aggregate
BRTC No: 110026261/11-12/CE Date: 01.04.2012
Reference; Shila-100.124,18/2894(Ka)MEPC/DPHE2010/500(03) Date: 18.04.2012
Szmple sent by: Engr. Md, Monjurul Hoque, General Manager (Marketing)
z Maddhapara Granite Mining Company Limited, Maddhapara, Parbatipur, Dinajpur.
B Sample Type: Crushed Stone Screening
i Date of Test: 01.04.2012 - 16.10.2012
~0.00 )
50 0.00 a 0
: 0.00 ] ]
254 0.00 0 0 100 3.35
18.05 0.00 0 o 100 {thrae point three five)
12.5 6.25 1 1 99
4.5 285 1 i 98
6.3 478 3 a7
475 1411 3 & 04
2.36 139.92 28 34 5b
118 114.69 23 o7 43
08 56.02 11 68 32
0.3 54.56 1 79 21
0.15 48.11 10 49 i
0.075 32.80 E3 4
Pan 2560 5 100 0
Total 500.00 1070
Gradation Chart
R e — B 2 i W B A 1
80 , ! 7 1
i ] 7T B T
- £ N ERETI
£ 60 1 - [ | i
= [ 7 | 1!
D | L7 ]
£ 40 A [ e = ’
fi- _ 1 T !/ 7] | 7R ) _‘. A J -
20 ] I |I i (i,/ | i - |- !E E__ B
e 1 e e B e
B . LU L
0 hafl = Ll i e B M !
. 0.01 0.1 Sieve size (mm) 1 10
: Countersigned by Test performed by
| T A s

Dr. Hasib Mohammed Ahsan
Professor, Dept. of Civil Engg.
BUET, Dhaka-1000.




BRTC No: 110026261/11-12/CE
Reference: Shila-100.124.18/2894(Ka)MEPC/DPHE/2010
Sample sent by Engr. Md. Monjurul Hoque, General Manager {iarketing)

Date: 01.04.2012
Date: 18.04.2012

Maddhapara Granite Mining Company Limited, Maddhapara, Parbatipur, Dinajpur.

Sample Type: Crushed Stone

Date of Test: 01.04.2012 - 15.10.2012

TEST RESULTS

i) Aggregate Impact Value { per cent ) 25
! (Twenty Five)
\{ii) Aggregate Crushing Value (percent) 23
(Twenty Three)
{iii) Ten Percent Fines Value (kN) 140
] (Cne Hundred Forty)
i(tv} Flakiness Index (percent) 22
{Small size aggregate for RCC) (Twenty Two)
/{v) Elongation Index { per cent) 4
|(Small size aggregate for RCC) (Farty One)
{tvi) Flakiness Index ( per cent ) 44
_-'L'Large size aggregate for Railways) (Forty Four)
i{vii} Elongation Index ( per cent) 7
ii_Large size aggregate for Railways) (Seven)
{0viil) Bulk Specific Gravity 2.755
(Two Point Seven Five Five)
(x) Water Absorption { per cent) 0.12
-i {Zero Point One Two)
ix} Los Angles Abrasion value, Grade A ( percent) 28
(Twenty Eight)
{xi) Los Angles Abrasion value, Grade 1 ( percent) 22

(Twenty Two)
!{xii} Percent finer than sieve No. 200 by washing { per cent ) 0.16%
L {Zero Point One Six)
|{xiif) Loose Unit Weight (kgm') 1360

(OneThousandThreeHundredSixty)
{xiv) Compact Unit Weight by Rodding (kg/m’) 1500
(One Thousand Five Hundred)

i;’xv} Clay Lump and Friable Particles { percent) 0.04
:: {Zero Point Zero Four)

Above 95%

é;{'xvi} Estimated Coated Area for Coating and Stripping Test

wun'e.sr‘ned b)

Dri Md, Abdur'Rouf
Professor
Czpariment of Civil Enginearing

EUET, Dhaka-1000, Bangladash

Test Performed by;
P

\___,.——-“""//’,'/ R /;Z /,,) éx—bf

Dr. Hasib Mohammed Ahsan
Professor

Department of Civil Engineering
BUET, Dhaka-1000, Bangladesh




BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

TRANSPORTATION ENGINEERING LABORATORY

DEPARTMENT OF CiviL ENGINEERING

Maobile: 01819 557964; PABX: 966 5650-80 Ext. 7226

o i

Wy Wy TR

-,

per.

Bureau of Research,

Testing & Consultation

SOUNDNESS OF AGGREGATE BY USE OF SODIUM SULPHATE

(ASTM C 88-30 / AASHTO T104-92)

BRTC No: 110026261/11-12ICE

Reference: Shila-100.124.18/2894(Ka}MEPC/DPHE/2(

Date: 01.04.2012
Date: 18.04.2012
Sample sent by: Engr. #Md. Monjurul Heque, General Manager (Marketing)

Maddhapara Granite Mining Company Limited, Maddhapara, Parbatipur, Dinajpur.
Sample Type; Crushed Stone
Date of Test: 01.04.2012 - 15.10.2012
A Quantitative Examination No. of Cycles: 5
Sieve sizes Grading of original sample Weight of Weight of % passing Weighted
fraction fraction after | designated sieve| percentage
befora tes sieving after test loss
5 Passing - Retained {gm) (%) {am) {gm) (% loss) (%)
Plus 63.0 mm
: (laraer than 2 5%) 0.0 0 0.0 0.0 0.0 0.00
83.0mm - 50.0mm
& (2.5 2.0") 0.0 0 0.0
0mm - 37.5mm : 7
20" - 157 0.0 0 0.0 0.0 0.0 0.00
3T 5mm - 25.0mm
(16" - 1.07 379.0 4 040
250mm - 19.0mm = 1
(10" - 3% 4159.0 42 504.0 502.0 0.4 0.18
12.0 mm 12.5 mm 2
34" - 112 4737.0 47 671.0
e 125 mm - 951 mm .
: (112" - 38" 607.0 6 331.0 999.0 0.3 0.16
i 951 mm - 4.75mm
= ]
(358" - No.d) 118.0 1 0.0 0.0 0.0 0.00
Minus 4.75 mm
(Passing No.4) 0.0 0 0.0 0.0 0.0 0.00
5 {include if <10%]}
& | Totals 10000.0 100 E—— — e 0.34
3 Weighted Percentage Loss in Sodium Sulphate = 0.34
' Note: Freshly prepared solution was used.
8. Qualitative Examination
i Sieve sizes Paricles exhibiling distress Total ne.
- Flaking Splitting Crumbling Cracking Disintegration | of particles
= Passing - Retained No. (%) Mo, (%) No. (%) No. (%) No. (%) before test
g
; B3.0mm - 37.5mm . } . o
" (25 - 15 0(0) 0 (0) 0 (0) 0(0) 0 (0) 0 (100)
375mm - 19.5mm i o i i
(15" - 3/4") 0 {0) 0 (0) 0 (0) 0 (0) 0(0) 27 (100)
Coumersigneq}by : Test performed by !
.’Jr k-'l =
f'lf Lp\j‘\_‘ ; e waﬁ_ i 7
e —FTTTTR 0002

/ .
DriMd. Abdur Rouf

Professor

Department of Civil Engineering, BUET.

Dr. Hasib Mohammed Ahsan
Professor
Department of Civil Engineering, BUET.




Appendix-B

Test Result for Cement Concrete Mix Design




BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING
Mobile: 01819 557 954; PABX: 966 5650-30 Ext. 7226 www.buet.ac bd/ce/

Fo By YT R
BRTE

Y ~
Bureau of Research,
Tesling & Consultation

COoNCRETE LABORATORY

MIX DESIGN OF CONCRETE (ACI 211.4R-93)

BRTC No: 1100-26261/CEf11-12 Date: 01.04.12
Reference: Shila 100.124.18/2898 (Kha) Date: 18.04.12
Sent by: Md. Samsul Mostafa, Deputy Manager (Marketing),
Moddhapara Granite Mining Company Limited

Project: Testing of Maddhapara Hard Rock Sample

Contractor: -
5 Dz of Casting:  25-3un-12 Target Mean Stength: 32.0 MPa {Class 24)
% Tmal Mix No.. M-Para -1 Brand Name of Cement: Holcim (OPC)
i w/c 0.50 Name of Admixture; -

Coarse Aggregate: Madha-Para Rock Crushed Stone
COMPRESSIVE STRENGTH OF TRIAL MIX CONCRETE CYLINDERS
3-days 7-days strength 28-days strength
Zr e S R e
; : L

& o 3230 223 |Combined] 4550 31.3 | Combined
. = 2 — -———// 3100 21.4 | Combined 4680 32.2 Combined
% 2 3 — 3280 226 |Combined] 4830 333 | Combined
T e / 5 3200 2.0 | - 4690 32.3 -

- 2-ui12 - SR 23-u-12 RO

. ®zt=rials requirement for 1 m® of fresh concrete:

Water: 185 kg —‘
iCement: 370 kg ’
|Stone Dust (SSD): 756 kg | Mix proportion {Volume Basis)
[Coarse Aggregate (SSD): 1134  |kg C:SD:CA=1:2.48:3.50
'Admixture™; 0.00 |I/100kg
|Slump: 15 fmm |
Countersigned by . Test Performed by :
WOE b AT L i

/ AN 10
DriMd. Abdur Rouf Dr. Md, Mizanur Rahman
Professor Professor
Department of Civil Engineering Department of Civil Engineering
BUET, Dhaka-1000 BUET. Dhaka-1000

H\BRTC\Concrete Mix Design\2013\WModdhopara Rock\Resuits of mix design 24 MPA




SANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING
lobile: 01819 557 964; PABX; 956 5650-80 Ext. 7226' www.buet.ac.bdfce/

COoNCRETE LABORATORY

+ B
Bureau of Research,
J Tasting & Consullation

MIX DESIGN OF CONCRETE (ACI 211.4R-93)

SETC No: 1100-26261/CE/11-12

fzference: Shila 100.124.18/2898 (Kha)
Sent by Md, Samsul Mostafa, Deputy Manager (Marketing),

Maddhapara Granite Mining Company Limited

Pater 01.04.12
Date: 18.04.12

Froject: Testing of Moddhapara Hard Rock Sample

Contractor; -

w/c:

25-Jun-

12

M, Para -2
0.46

Target Mean Stength: 32.0 MPa (Class 24)
Brand Mame of Cement; Holcim (OPC)
Name of Admixture; C_ﬂwp\g\b\- P 430
Coarse Aggregate: Madha-Para Rack Crushed Stone

COMPRESSIVE STRENGTH OF TRIAL MIX CONCRETE CYLINDERS

il - - - 4200 28.9 Combined 5240 36.1 Combined
5 - 4080 28.1 |Combined] 5330 36.7 | Combined
= - 7"/ g 3810 26.2 | Combined 5490 37.8 Combined
F— srsg - 4030 278 | - 5350 36.9 -
28-Jun-12 | 2-Jul-12

8nS 23-Jul-12 - [EEIETEE

‘#izmerials requirement for 1 m® of fresh concrete:

Water: 190 kg

Cement: 413 kg

'Stone Dust (SSD): 761 Kg J Mix proportion (Volume Basis)
[Coarse Aggregate (SSD): 1051 |kg ' | C:SD:CA=1:224:291 |
[Admixture*; 0.30 It100kg |

{Slump: 130 |mm |

Countersigned by :

j /
Dr; Md, Abdur Rouf

“rofessor

Departrment of Civil Engineering
BUET. Chaka-1000

HABRTC\Congrete Mix Designi2013\Moddhopara Rock\Results of mix design 24 MPA

Test Performed by :

WQ»;J/)‘;@@ Ll

Dr. Md. Mizanur Rahhman
Professor

Department of Civil Engineering
BUET. Dhaka-1000



BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

IBRT®

Bureal of Research,
Tesling & Consultation

DEPARTMENT OF CIVIL ENGINEERING
Mabile: 01815 557 964; PABX: 986 5650-80 Exl. 7226; www.buet ac.bd/cel

CONCRETE LABORATORY

MIX DESIGN OF CONCRETE (ACI 211,4R-83)

BRTC No: 1100-26261/CE/11-12 Date: 01.04.12
Reference: Shila 100.124.18/2898 (Kha) Date: 18.04.12
Sent by: Md. Samsul Mostafa, Deputy Manager (Marketing),
Moddhapara Granite Mining Company Limited

Project: Testing of Moddhapara Hard Rock Sample

Contractor: -
Dtz of Casting:  25-Jun-12 Target Mean Stength: 38.0 MPa (Class 30)
Trial Mix No.: M Para-3 Brand Name of Cement: Helcim (OPC)
wic:  0.46 Name of Admixture: Conplast SP430
Coarse Aggregate: Madha-Para Rock Crushed Stone
COMPRESSIVE STRENGTH OF TRIAL MIX CONCRETE CYLINDERS
3-days strength 7-days strength 28-days strength

S

2 e e-= B 4580 31.6 Combined 5700 39.3 Combined
- --~-// - 4430 30.5 Commbined 5920 40.8 Combined
--s- / = 4490 308 |Combined| 6040 41.6 | Combined
e : 4500 | 310 - 5900 40.6 -
- 28-Jun-12 ETTEEEERG R 111 86 o T o 233012 BT

Mzt=rials requirement for 1 m® of fresh concrete:

Water: 175 kg

Cement; 380 kg

|Fine Aggregate (SSD}: 754 kg Mix proportion (Volume Basis)
{Coarse Aggregate (SSD): 1131 |kg C:SD:CA=1:241:339
[Admixture*: 0.80 |I/100kg |

{S[ump: 150 mm —I

Countersigned by : Test Performed by :

Aot
Dr/Md. Abdur Rouf Dr. Md. Mizanur Rahman

Professor Professor
Department of Civil Engineering Department of Civil Engineering
BUET, Dhaka-1000 BUET, Dhaka-1000

HABRTC\Concrete Mix Designi2013\Moddhopara Rock\Results of mix design 30MPA




BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)

DEPARTMENT OF CIVIL ENGINEERING u:} ") "f' B

PRy o
Bureau of Research,
Testing & Consuitation

Mobile: 01813 557 064; PABX: 068 5650-80 Ext 7228, www.buet.ac.bdice!

ConNcrete LABORATORY

MIX DESIGN OF CONCRETE (ACI 211.4R-93)

BRTC No: 1100-26261/CEf11-12 Date: 01.04.12
Reference: Shila 100.124.18/2898 (Kha) Date: 18.04.12
Sent by: Md, Samsul Mostafa, Deputy Manager (Marketing),
Moddhapara Granite Mining Company Limited

Project: Testing of Moddhapara Hard Rock Sample

Contractor: -
Date of Casting:  25-Jun-12 Target Mean Stangth: 38.0 MPa {Class 30)
Trial Mix No.: MPara-4 Brand Name of Cement: Holcim (OPC)
wic  0.42 Name of Admixture: Conplast SP430

Coarse Aggregale: Madha-Para Rock Crushed Stone
COMPRESSIVE STRENGTH OF TRIAL MiX CONCRETE CYLINDERS

3-days strength 7-days strength 28-days strength

e T e
i .
i =~ 5340 36.8 | Combined 6450 44.4 Combined
3 —~——/// —- 5140 354 |Combined| 6340 43.7 Combined
3 5680 39,1 | Combined] 6550 45.1 Combined
Wzan — mm—— - 5400 37.2 4 6450 44.4 =

| 2uk-12 SR 23-Ju-12 - RS

_Qw'---'. Mzsrials requirement for 1 m® of fresh concrete:

_ Yater: 170 kg

E Cement; 405  |kg

i {Fine Aggregate (SSD): 750 kg .’ Mix proportion (Volume Basis} ]
[Coarse Aggregate (SSD): 1125  |kg | C:sp:cA=1:2.25:317 |
[Admixture*: 0.90 [I/100kg
lSlump: 85 mm
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Appendix-C

Test Result for Bituminous Concrete Mix Design (Marshall Method)
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==7C No: 110026261/111-12/CE Date: 01.04.2012
= nce: Shila-100.124.18/2894(Ka)MEPC/DPHE/2010/500{03) Date: 18.04.2012
szmpie sent by: Engr. Md. Monjurul Hoque, General Manager (Marketing)

Maddhapara Granite Mining Company Limited, Maddhapara, Parbatipur, Dinajpur.

BITUMINOUS HOT-MIX DESIGN BY MARSHALL METHOD

Diesion Requirements:

graded Hot-Mix Asphalt (HMA) wearing course to be used in a medium traffic area. The
ure contains a 25mm nominal maximum particle size aggregate. The adopted gradation for the
=bined mineral aggregate of crushed stone and crushed stone are attached with this report. A 80-
penetration grade asphalt was used in the laboratory for design.

%farshall Mix Design Criteria for Medium Traffic (Surface & Base)

paction = 50 blows at cach end of specimen
tv, kg = 544 minimum
F, Mm =2.03-4.06
Percent Air Voids (V) =33
Pzreent Voids in Mineral Aggregate (VMA) =12 n nmmum for 4% Design Air Voids

Fzreent Voids Filled With Asphalt (VFA) =65 -

Tlesign Data and Test Property Curves:

Hot-mix design data by the Marshall method and relevant test property curves are attached with the
=port. At 4.0 percent air voids, the mixture properties are as following, i

Sample-1:
Asphalt Content, % =4.8
Stability, kg = 1450
Flow, mm =34
VMA, % =15
VFA, % =74
Sarnple-2
Asphalt Content, % =4.75
Stability, kg = 1360
Flow, mm =44
VMA, % =5
VFA, % =74

i Genn
%j.pxﬁa,@




Tor use in medium traffic areas and flow valu
< dm= to relatively courser gradation.

‘hese values to the Marshall Design Criteria, it is evident that the mixture for Sample-1 is

e is slightly higher than the limiting value in

Test performed by:
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Sieve Analysis and Grain Size Distribution of Aggregate

BRTC No: 110026261{11-12/CE Date: 01.04.2012
Reference: Shila-100.124.18/2894(Ka)MEPC/IDPHE/2010/500(03) Dale: 18.04.2012
zzmple sent by, Engr. Md. Monjurul Hoque, General Manager {Marketing)
Maddhapara Granite Mining Company Limited, Maddhapara, Parbatipur, Dinajpur.
Sample Type: Crushed Stone & Crushed Stone Screening (Sample-1)
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Date: 01.04.2012
Date: 18.04.2012

Maddhapara Granite Mining Company Limited, Maddhapara, Parbatipur, Dinajpur.

“ ==t Property Curves for Hot-Mix Wearing Course Design Data by Marshall Method

{Sample-1
‘Bitumen | Marshall | Marshall | Unitwt. | Percent | Percent | Percent
| Content | stabilitykg | Flow,mm | kg/cum | Air Voids VFA VIVIA
4. 1279 3.3 2440 5.4 64,7 154
5.0 1541 3.4 2472 3.4 78.8 14.8
55 1508 4.4 2491 1.9 87.2 14.5
8.0 1368 4.5 2494 1.0 93.4 14.9
B.5 1067 5.0 2486 0.5 96.9 15.6

BITUMES CONTENT Vs MARSHALL FLOW
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Sieve Analysis and Grain Size Distribution of Aggregate
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- Z=mple Type: Crushed Stone & Crushed Stone Screening (Sample-2)
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T=st Property Curves for Hot-Mix Wearing Course Design Data by Marshall Method

{Sample-2
Bitumen | Marshall | Marshall | Unit wt. | Percent | Percent | Percent
Content | Stability,kg | Flow,mm | kg/cum | Air Voids VFA VA
4.0 1086 3.9 2436 6.3 58.4 15.2
4.5 1356 4.5 2449 5.1 66.7 15.2
5.0 1365 4.6 2480 3 78.8 14.6
5.5 1264 4.9 2489 1.9 56.8 14.8
6.0 1239 4.9 2491 1.1 93.0 15.1
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