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AsaR 1.1 Andauroaunasonsedinusinuualu Road Note No.4 "

() Angular Aggregate {§ in. down)

Degree of - Yery Low Low Medium High
workability :
- —

Grading of
aggregale
(Cu?v‘e No. ob 112
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Theie proportions are Bosed on specific gravities of oppreximately
27 for botA coarse and fine aggrepata

L3 [ J ‘.’ - o W
pead 1.2 fdeinasneuntnfidasunindedund 0.5 dAwhuulofauauduas o fusududaing:"?

. !
' Type of Comprestive strengths (Ninun)
Type of coarse
cement dggregute Age (days)
- 3 7T 8 9
Otdinary Uncrushed 8 27 40 48
Poriland Crushed N 3 47 55
Rupid-hardening Uncrushued 2 M 4 5
Pontlund Crushed M o4 53 o

. « o
AR 1.3 forvuadunanmourFauasssfMANREANMUN U INLATE I BS 811077

Expasure Nominal cover

condition (mm)
Mid - 25 i 20 2
Moderate - 35 30 0
Severe —— - 40 A ]
Very severe - - 50 w
Muximum free wic ratio (.65 {16l 0.5§ 0.45
Minimum cement content (kg/m*) 275 3 32 %)

Conerete f,, (Nfmm?) M 38 4 S0
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-l ¥ e
A9 1.4 unninvessauranineiintsasnwuuyas DOE '
]
Stump (mm): =ik 10-M n-60 60 18)
V& time (scconds): > 12-6 6-3 -0
Maximum
sire of Tvpe of
uggregawe (i) HeRregale
it} Unerushed R 180 205 225
Crushed 180 208 F 1] 250
20 Uncrushed 1X5 16 180 195
Crushed 170 190 21 225-
&} Eacrushed S 140 160 175
Crudhed 158 178 190 215
- s gl .
mTan 1.5 ﬁuﬂmﬂﬂdmmowmumauuﬂu‘nﬁmmnauﬂ?mmu AC211.1 -91[131

Yolume ol dry-ndded voarse agyregate®

" Nuosnutial per umit volume of concrele for ditferent
AR BN N (tncacns nuxduli! of fine aggregaic

ol agptepnie,

N 2.40 2.60 2.80 .00

9.5 0.30 0.48 T 0.4 0.44

12.5 0.59 0.57 .55 053

(R4 0.66 1. 64 .62 0.60

25 0.71 0.6% .67 0.65

7S 075 073 a7 06y

5 AL O 74 074 072

% ) 0 M2 {) Kt} 0 7R 06

IR1}) K7 0 N o4 0 ¥l

r Rl
areafl 1.6 Uhunnninnadounaulnediniseanuiuees ACI 211.1-91 ™

"i.lﬂl’dmfahﬁau‘mhﬂmh.dudw

Shimp, 1w Y T U TR O YO s 150t
Nos-slr-catrslasd concruie
25w 30 207 199 190 179 156 154 130 1}
7% w 100 s 216 208 9 1 1] 19 143 124
150 w0 173 243 b7 ] 116 p/] 190 n 160 —_
Approsimae smoust of catrppad alr 3 23 1 L3 L 03 0.3 0.1
in mon-sir-estreined coscesia, peroent |
Ale-estralned concres
BV N 1| 3] 175 -~ 188 160 150 142 11 n
1% o 00 p.ir) 173 14 173 163 157 133 119
150 10 178 2le oW 197 12} 174 ] 134 -—
Recommended avernged sotal alr
conlerd, parcent for level of
SXposre:
Mild exposure 4.5 4.0 33 30 3 2.0 1300t 1.0** ¢t
Moderate osposane 6.0 33 30 4.3 4.3 4.0 1.5t 3.0t
Extrome exposured t 1.3 1.0 6.0 4.0 3.3 3.0 4.5t .01t
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IR 1.7 ArdiufrsniadadoutineTusliasindidinaanauninlngds ACI 211.1

A9 1.8 n) fadwuadagauindefuinnudsaenuuutes ACI 211.1-9

[ 4

ol . .
AN 1.8 1) forwuanireenuuudiunanmounindrunudacianiu AC! 201.2R

[13]

Water-cement ratio, by mass
Compressive strength Non-air-ctrained Aijr-cnisatned
at 28 days, MPa* concrete concreie
40 0 42
s 0.47 0.39
3o {1.54 0.45%
25 {16} .52
0 0.64 0.60
15 0.79 0.70

1 (13]

Type of structure

Structure wet continu-
ously or frequently und
expased to freezing
and thawing?

Structure exposed.
to sea water or
sulfates

Thin sections (railings,
curbs, sills. Jedges.
omamenial work) and
sections with less than
3 cm cover over steel

All other structures

0.45

0.50

0.40%

0.45¢

*Based un the repont of ACH Commities 201, "Dutabilny of Conerese im Scrvice.” previourly

cued,

tConcrese xhuuld alig be sw-crurmned.
Hf xullwie rexetng comem (Type 1 or Type ¥V of ASTM C 150} ix used, permissible waerce-
ment ralio may be incressed by 0.05.

(4]

Waler
soluble : Waler-
sulfate* Sulfate* cement
{SO.) in (S0} in ratio,
Exposure | soil, percent | water, ppm Cement | maximum'’
Mild 0.00-0.10 0-150 —_ -
Moderate’ 0.10-0.20 150-1500 Type I, 0.50
IP{MS),
! IS(MS)
Severe 0.20-2.00 1500-10,000 | “ Type V! 0.43
Very severe | Over 2,00 | Over 10,000 Type V 0.45
+ pozzolan
ot
‘slag**

*Sylfate expressed as SO, is related to suifaze expressed as S0, as in repores

af chemical analysis of cement as SO, x 1.2 = SO,

‘When chiorides or olhee depassivating agenis are present in addition to i
Fate, & lower water-cement ratio muy be nevessary (o reduce corrosion potvit.

tial of embedded iiems. Refer 10 Chapier 4,

*Or a blend of Type | cement and a ground granulated blast furnace slag or
a porzolan that has been determined by tests 10 give cquivalent sulface fesis.

tance,

'Or 2 blend of Type I{ cement and a ground granutated blast furnace slag or
a pozzolan that has been determined by tests to give equivalent sulfate resiv

tance,.

==Usec a pozrolan or stag that has been determined by tests to improve sul.

fate resistance when used in concrete containing Type V cement,

13
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[13)

Newmal Fiest extimaie of concrete unil maa, kg/m'®
maxunum size of MNon-sir-eniraincd Awr-entraincd
sggiegsic, concrcle concrete

9.5 2240 2200

12,5 £ 210 FyRI

9 245 2175

24 ARG 2290

A 2414) 2350

30 2445 2345

75 : 2490 2405

150 251 415

d ] Aty l‘ -t - L 1
TN 1,10 ﬁﬁmuumnmﬂuumm'\mmmnmmnﬁunmmummrg’munmnmﬂqmmummmﬁw

noundsnaneis (3en. 213-2520)

nINAToY

- Xy -
2 'nﬂd“nﬂ'lﬂ"ﬂﬂlﬂ
Tuinu

ANVYUN T
Yura A
Tuinu 15 ynniung
- 3 - =
Ny 15 unniNAY

- -
25 yanINAI

)
40 uDTUNAY

-
Yinmernialunounin Gir content)

v
ioune

L4 ™
setingyn Iy anag 10
- . : . -
\Jlu‘lﬂlu’lﬂﬂﬁ”ﬁﬂ]u.luﬂuuniﬂ
(coarse aggregate content) 0.0
TOUNLYOIUTHUN
t 14 - < A"‘
HH'JU'I-I'I'HH'TIWIUQUQ,ﬂ“ﬂlj”""lnﬂ'lﬂ'lﬂ
(unit weight of sir—free mortar) 1.d

14



Road Note No.4 Mix Design Method

STEP 1
- Type of work L
- Method of consolidation ™™~ Specify siump and
""""" Design target mean
strangth
. STEP 2
Seiact maximum size of
aggregate
- Target Mean Strength "Tm-? :
-Type of Coment (OPC/RHPC) ~ b..__ STERS,
-Designige L | Determine W/C ratio
(Fig 1.2)

BS 8110 durabllity criterla
- Covering of reinforcement -.._

WIC < Max

- Wxposure condition - _
r B < permissible W/IC Ne
WIC = Max
permissible value
Yes ‘
r 4 ! STEP 4

- Maximum Size and Shape of Aggregate |

- Aggregate Gradation b, Determine Aggragate

- Degreo of Workability 4 e Cement ratio

(Table 1.1}

Trial Mix and adiusling for
optimum mix proportion

-l ‘.’v - N
31]7{1.1 TuneunreanuuLdaunaumreuninintdtees Road Note No. 4
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o 15~
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(v negm 20 NN.)



- Type of work i

- Method of consolidation P

------

- Target Mean Strength
-Type of Cament (OPC/
RHPC) i
- Design Age !

BS 8110 durabilty criteda |
- Covering of reinforcement -
- Wixposure condition i

- Maximum Size and Shape of Aggregats
- Slump VB Time

BS 8110 durabilty criteria
- Covering of relnforcament
- Wxposure condition

...... -
i
]

-Grading zone of fine aggregats In
1875 adition

.,

- Percant passing BS Sleve no.25 | -

in 1088 edition

g1l 1.4 fumsunisesnuundouasamoundalaetues DOE

DOE Mix Design Method

STEP 1

Specify slump and
Design target mean
strength

LY
.
-,
~—
~a
LI
L

.
"~
e

P,
.
LY
L
-.
L.
CY

.| Determine proportion of fine

STEP 2

Selact maximum size of
aggregate

STEP 3

Determine W/C ratio
(Table 1.2, Fig 1.5)

fC S Max.Permissib

17

W/C (Table 1.3}

Yes
¥

STEP 4

Datermine Water Content

No

WIC =
Max permissible. (W/C)

{Table 1.4)

STEP &

Calculate Coment Content

ment Content > Min
petmissible valus

No

(Table 1.3)

Yes
¥ STEP 6

Detarmine aggregate content

Cement Contant = Min,
Permissible value

{Weight'Volume basis)
(Table 1.6)

y STEP 7

aggregate (Fig 1.7)

Triai Mix and adjusting for
optimum mix proportion
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Wet Density of Concrete Mix (Kgn?)
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storting line,using
{' datc from Table 2-7-2
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Compressive strength {N/mm?)
yl T

o

o praalyaaa
o3 o4 O5, o6 o7 o8 O

water {cement ratlo

VLY.

| Relative donsity of
combined aggregats
{on satursied and
surface-dry basls)
=X
s
—
- -
TF
L W - -
r' = - 1 \h FX
- = — -,
[ 3
-J“'- { - =
] —
- |
ol
—+
too 120 140 e 180 $ ] 110 n 0

Free - water Conteut (Kglm’)

= = = Asmimed for untrasied apiregats
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Maximum aggregate size: 20mm

Slump: 0-10mm 10-30mm 30-60mm 80-180mm
Vebe time: »12s 8-12s9 3-8¢ 0-3s
‘80
% 70
-
-]
g % 167] <
2 L~ Z < // / >
2 50 115"- I é V‘B d Pl
3 4 a0 //'1 5] = 40 = i 2
§ o LTeot] /{;’1? o /,ﬁ [soctroo
0 P i =6 - 1
E = soTioor| r80Tio0] [T =100 -
20#4 s rg
10 :
0.

2 04 08 0B

o e "
U 1.7 dadouseaanruaziBuaiivinyanianifaes BRE/DOE dwiunanmsunalags 20 un.

0.2 04 0.6 08 0.2 04 06 08 02 04 08 0.8

(12]
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ACI 211.1-91 Mix Design Method

-Typeofwork -:. STEP1
- Method of coneolidation 4™ Speciy slump and
"""""" Design target mean
strength
- Desited compressive strength | STEP 2
- < 1/5 Minimum width of formwork . -
- < 3/4 Clear spacing of reinforcement |~~~ Select maximum size of
-<1/3 Thickness of slab | _ ™ aggregate
-------- SYEP 3
- Maximum size of Aggregate P '
- Fineness Modulus of Sand " Select optimum coarse aggregate
v & Ly content
(Table 1.5)
-Maximum size of Aggregate
- Specify Slump velve k. STEP 4
-using of AEA 1 & e Estimate mixing water and air
content (Table 1.6}
- Compresasive streng.t-l;“L y STEP &
- us'“ﬂ of AEA _____j -------------- Salect wic ratio
(Table 1.7)
ACI211.1, ACI 200 criteria |
"= Exposure Condition
-Cement Type —
~Type of structures e permissible value No

(Table 1.8)

wic = Max
Yas pemissible value
+ STEP ¢
Calculate Cement Content

¥

Calculate Sand content STEP 7
{(WeightVolume Basis)
(Table 1.9)

STEP 8

Trial Mix and adjusting for optimum
mix proportion

fU7 1.8 TuneunreenuuystusaNAOUNTATALATIEY ACI 211.1-91
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