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Appendices

Appendix A : Concrete mix design procedure (Using British method )

Item Reference & Values
calculation
1.1 Characteristic strength Specified F.ZS... N/mm® at
_...28.....Days
Proportion defective ... 2.5 ...percent

Standard deviation fig.3 ...8....N/mm’ or no data
Target Strength Eql (K=1.96)x8+25=40.68 N/mm’
1.2 Cement type Specified  ............ OPC...............
1.3 Aggregate type : coarse Specified  ......... uncrushed ............

Aggregate type : Fine Specified ... uncrushed ............
1.4 Compressive strength Table 19.3 ... 40N /mm°..........
1.5 Condition of exposure Tablel5.1 ... Moderate............
1.6 Nominal cover Specified ... 25.mm
1.7 Free water / cement ratio Fig.19.1 ...0.47.........|use the lower
value —‘
1.8 Max. Free water / cement ratio  Tablel4.5 ...0.50......
2.1 Slump Table5.1 slump ...10-30 .....mm
2.2 Max. aggregate size Specified wen20......mm
2.3 Free water content Tablel96 ... 160.......Kg /m’
3.1 Cement content Eq2 C= ..160.... / ...047...=3404....
Kg /m’
3.2 Max. cement content Code C= ..iiir i = .550....
Kg /m’
3.3 Min. cement content Specified . ...290.... Kg/m’ Use if greater than
item 3.1

and calculate item3.4
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3.4 Modified free water / cement ratld  ooiiiiiiii e

4.1 Bulk specific gravity of aggregate ... 2.60......... known /
assumed
4.2 Wet density of concrete Figl9.3 ...l 2400.......... Kg /mm
4.3 Total aggregate content Eq3  ...2400... —...160.— 340..=1900... Kg
/m®
5.1 Percentage of fines aggregate  Figl9.4 ... 28%...........
passing a600 J m sieve
5.2 Fine aggregate content Eq4 ...0.28...x...1900....= ...... 532..... ...
Kg /m’
5.3 Coarse aggregate content  Eq5 .. ...... 1900. — 532... =........1368........
Kg/m’
Cement Water Fin Agg.
Coarse Agg.
Quantities (Kg) (Kg) (Kg)
(Kg)
Per Im’ ...340... ...160... ... 532..
. 1368...
Per trial mix of 0.02 m’ ...6.8... 320 ... 10.64
...27.36...
Total 2400.... Kg
Equation:

Eql: Target strength = Characteristic strength + ( Margin xStandard deviation )

w

Eq2: C=

JE

Eqg3: Total Agg. Content = wet density of concrete — free water content — cement
content
Eq4: Fine Agg. Content = fines aggregate passing a600 y m sieve X Total Agg.

content

Eq5: Coarse Agg. Content = Total Agg. Content - Fine Agg. Content

98



Appendix B: Some pictures of Acacia tortilis Gum applications

(1) )
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Appendix D: Results from tests in documents paper of laboratory

Danfodio For Contracting SU iRl g agh ;12 DS,

Reads & Bridges Co. Lid Fagudml § younsmity 3 skatly
Ready Rihed Concrote 38 301 Tn 3l pncd
Concrate Leboratory ki pdnd Jae

Reswults of Conarats Comprasaive Strongth Test
(Conoreie Cube Toest)

Addressed To: ... designe ..., Age: ... 28 days ...ooieneinnnns
Section: ...... ACT ............ Slump (mm); oivea 17 cociiciins
Date of Cast: ... 8/9/2013 .... Type of Cement: ... O.P..C ...,
Date of Test: ... 6/10/2013 ..., Method of Curing: ... ACT ..... ‘
Mix proportion:
Cement: ...... § ... Kg/m® Gravel: ... 28 .., Kg/m -
Sand: ...... 11.75 ....... Kg/m'® Water: ... 3.5 ... Kg/m®

IN case of the Use of additives:-

Type additive : Acacia torilis GUM  Percentage additions used:0.25% »

Specimen A\*crage WEighf Failure S‘l’ﬁl‘lgﬂl stMinll:l
designation = Dimention K load (K 2 rength
. e kg Ewady n) | (Nmow) | )

Designe | 150+150*150

1

il |
=

4 = | il
b ) il :
- 3
Ilr R . / -
{ _._fJ;/ S _— | SR
* Any Special Remarks: -2t
™

.............................. ‘\. Jc"—_'_'_'f "
Laboratory In charge Engineer In charge
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S glilaly guagh Sila AE pl
Fasudiml § 3guumile & slaliy

Danfodio For Contracting
Roads & Bridges Co. Ltd

Ready Mbied Concrote (E35 5 Sa Bt i
Concrete Laboratory Bilim piatl Jama

Resulis of Conarsio Compressive Strength Test
{Caonorete Cubde Test)

Addressed To: ... designe ... ARE: conaes Tdeys: o siviair s
Section: ...... ACT .coeecrre. Slump (mm): ..o 12 i

Date of Cast: ... 8/9/2013 ...... Type of Cement: ... O.P..C ...
Date of Test: ... 15/9/2013 ....... Method of Curing: ....coovvviiiniinns

Mix proportion:

Cement: ...... 7 .... Kg/m’ Gravel: ... 28 ... Kg/m

3 3

Sand: ...... 11.75 ....... Kg/m Water: ... 3.5 ... Kg/m

IN case of the Use of additives:-

Type additive :... non ..... Percentage additions used:...non ....
Specimen Average | Weight | Failure Strei;gtlll < t[:'t:agr;h
designation | DuneullE | 3 (Kg) load (Kn) | (N/mm") | (N/mm)
Designe 150*150*%150 i
/_ 8 386 17.1 '
: / / 8 371 16.4 16.7
/ 7 8 | 380 16.8

/ 4

* Any Special Remarks; -----—--

L

Laboratory In charge Enginecer In, charge
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DBanfodio For Contracting
FRoads & Bridges Co, Ltd
Roady Mixed Concrote
Concrete Lahoratory

S glifialy gaagh Sia RS L0
Fagdoall sl tyg B slmila
S35 laShll mend

Biba pindi Jass

Rezsulls of Conorots Compresaive Strenagth Test
(Cancrate Cule Toat)

Addressed To: ... designe ..... Age: ......28 days g
Section! ...i.. ACT wevisornress Slump (mm): ...... 12 issinininn
Date of Cast: ... 8/%/2013 ..., Type of Cement: ... O.P..C ...
Date of Test: ... 6/10/2013 ....... Method of Curing: ... ACT ......

Mix proportion:

Cement: ...... 8 ..., Kg/m®
Sand: ...... 11.75 ....... Kg/m’
IN case of the Use of additives:-

Type additive ... non .....

Gravel: ...

28 ... Kg/m "

Water: ... 3.5 ... Kg;’m’

Percentage additions used:...non ...

Specimen Average Weight Failure  Strength % t]:iial: i
designation | Dimention (Kg) | load (Kn) (N/mm?) e ;mﬁlz‘}
Designe  150*150%150
- (e
i 383 25.9 -
) / /S 623 27.7 26.2
/ / 565 25.1 |
/ / i
e / o | /|
[ e ' .

u An'. Special Remarks: -

Laboratory In charge

Engineer In charge
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Danfodio For Contracting
Roads & Bridges Co. Ltd
Ready Mined Concrota
Concrote Labioratory

Results of Conarets Compressive Stroength Test

{Conorgte Cubs Toot)

W gliald gaagd St BE 0
Faghoe ki ypeusediy B slally
G35 Sl
Eikm pdudd Jaze

Addressed To: ... designe .....

Section: ...... ACT............

Date of Casi: ... 992013 ....

Date of Test: ... 16/9/2013 ....
Mix proportion:

Age: .

w8 Kgim®
. Kg/m’

Cement: .... Gravel: ... 28 ... Kg/m
Sand: ...... i Ay T

IN case of the Use of additives:-

Type additive : Acacia tortilis GUM  Percentage additions used:0.5%

W TdaYs e
Slump (mm): ..o 200 i,

Type of Cement: ... O.F..C ...
Method of Curing: ... ACT

Water: ... 3.5 ... Kg/m’

Specimen Average Weight Failure S_t_l_'en_gtzh - t[:lefllth
designation | Dimention (Kg) ! load (Kn) | (N/mm") (N Imﬁllj
~ Designe | 150%150%150 '
/’J; / =
i | / I 453 20.1 _
/” | / 8 444 19.7 20.2
/ 8 480 21.3

. }Lny Special Remarks: R -

Laboratory In charge
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Engineer In charge
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Danfodio For Contracting SN glialy pa3pd Sia RELDL
Foads & Bridges Co. Lid Faphoslf yewusmity B alntls
Raady Nixad Concrefe 25 b8 ToShiadi
Goncrete Laboratery “fﬁﬁ, el d::i

Resulis of Consrete Comprassive Strength Tost
{(Conorete Cuba Teat)

Addressed To: ... designe ..... Age: .. 28 days e
Section: ...... ACT ....oonveie Slomp (mm): ...... 20
Date of Cast: ... 9/92013 .... Type of Cement: ... O.P..C ...
Date of Test: ... 7/10/2013 .... Method of Curing: ... ACT ...
Mix proportion:
Cement: ...... § .... Kg/m® Gravel: ... 28 ... Kg/m .
Samds i HETS wiis I(;p"rn3 Water: ... 3.5 .... Kg.-'m“'

IN case of the Use of additives:-

Type additive : Acacia torrilis GUM  Percentage additions used:0.5%

Specimen Average Weight F Failure Strength S:L E:!:b
designation | Dimention = (Kg) i lc_ra_d (Kn) (mem__l) {me:%f:}
I)csign-e_--lﬁ;] 507150 | .
/ / |
/_f ‘ a 8 | 587 26.1
/] 8 600 26.7 26.4
7 8 594 26.4

Laboratory In charge Engineel'r In charge
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Banfodio For Contracting SWIEalT g9l 512 25 3l

floads & Bridges Co. Ltd Fu-m-tim 1::&;”13
Ready Mixed Concreta e
Goncrate Lﬂhﬂ:ﬂﬁ‘ Aikia pind) Jaan

Results of Conaoreto Comprassive Strength Test
(Coenorete Cuba Teat)

Addressed To: ... designe ..... Age: L TAAYS iociciiniranen
Section: ...... ACT ............ Slump (mm): ..ovee 23 crivesiiene
Date of Cast: ... 11/9/2013 ... Type of Cement: ... O.P.C ...
Date of Test: ... 18/9/2013 ... Method of Curing: ... ACT .....
Mix proportion:
Cement: ...... 8 ..., Kg/m® Gravel: ... 28 ... Kg/m .
Sand: ...... 11.75 ....... Kg/m® Water: ... 3.5 .... Kg/m®

IN case of the Use ol additives:-

Type additive : Acacia roreilis GUM  Pereentage additions used:1.0% i

Specimen Average | Weight Failure | Strength | stl:l ';al:h !
designation | Dimention | (Kg) load (Kn) | (N/mm®) (mefn) '

Designe 150%1 SBESO

4l / 8 361 160
/ - . 335 158 162

8 376 16.7

VA — /

A A A 4 o

™
|
\

¢ Any Special Remarks: ~—mmmeeeem e
......................... .I'L——'—'T.'—_FF.
Laboratory In charge , Engineer In charge
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Daonfodio For Contracting

S glialy gaaed Sla S .0

Rozds & Eridges Co. Ltd Fagdeaty ML’F"
Roady Mixed Concrote @351 Lantiast
cmm Laboratory Aiin it Jame

Results of Conarats Compressive Strength Test
(Concrete Cube Text)

B[‘Sign[‘ ' |5“* lsa* ] 5" |

Addressed To: ... designe ... Age: ... 28days ...
Section: ...... AT s Slump (mm); ...... 23 ...........
Date of Cast: ... 11/9/2013 ... Type of Cement: ... O.P.C ...
[rate of Test: ... 9/10/2013 ... Method of Curing: ... ACT ......
Mix proportion:
Cement: ...... 8 ... Kg/m® Gravel: ... 28 ... Kg/m »
Sand: ...... 11.75 ....... Kg/m® Water: ... 3.5.... Kg/m®

IN case of the Use of additives:-

Type additive : Acacia torsilis GUM  Percentage additions used:1.0%

Specimen Average Weight Failure _—f!_St'r'énglh stﬁim:h
designation | Dimention | (Kg) | load (Kn) | (N/mm’) (melill

Y -
i 23.3
= ¥ i =
i b 7/ -
i
4 SRR S
L 7 Tl
/
1 B J | =
= [/ | =
= Any Special Remarks: —---ocooeomeeee

Laboratory In charge Engineer In charge
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Banfodio For Contracting
Roads & Bridges Co. Ltd
Ready Mixed Concrete
Corncrste Lahoratory

S gliald gaash Sila BE LD
Fagloall souurnlis 5slally
S35 50t Tt

dalea pintt hame

Reswulls of Conerets Compresalve Strength Test
{(Conocrate Culbe Tent)

Addressed To: ... designe .....
Section: ...... ACT

Date of Cast: ... 8/9/2013 ......
Date of Test: ... 15/9/2013

Mix proportion:

Cement: .. Kg/m’

Sand: .o 1175 oovnee Kg/m®

IN case of the Use of additives:-

Gravel: ... 28 ... Kg/m

Age: s T days v
Slump (mm}: ...... 17
Type of Cement: ...
Method of Curing: ...

Water: ... 3.5 ... Kg/m®

Type additive : Acacia tortilis GUM  Percentage additions used:0.25% "

Laboratory In charge
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Specimen Average Weight Failure Strength str:'l:a;m:h
designation = Dimention (Kg) load (Kn) =~ (N/mm’) (N;mrgnzj
Designe 150%150%150 S P —

/ ' i
;’I N 8 389 | 17.3
;/ | B / 8 397 17.6 17.1
f’; P g 370 ‘ 16.4
A . —t—
._.,.f'r 7 |
1/ _/ /_
S - : Tl
= Any Special Remarks: ------ el P S
,__I'L-.—.—n—n—rf.T.‘.d:.:?.--- 7 "'f~"“"'_l""' 'L_HF;‘“

Engincer In charge



