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Form No.: 001

Fine Aggregate (00 – 01) & Sand Test Approval Record

Project: 


Contract No.:


Site: 


Client/ Implementing Agent:


Contractor: 


Supervisor:



	Material
	Type


	(mention the type of aggregate)

	
	ID


	

	
	Purpose


	(mention for which type of use)

	
	Source


	(specify quarry/ borrowed pit/ stock pile/ supplier/ etc.)

	Test purpose
	 FORMCHECKBOX 
 new source

 FORMCHECKBOX 
 periodic check
	- production control @ 100 m³

- project control

	Testing laboratory
	


Applicable standard

	No.
	Test requested
	BS
	ASTM
	ES
	AASHTO
	N/A
	Acceptance criteria
	Test results (example)
	Accepted

	1
	Sieve analysis
	
	
	
	
	
	1) Continuously smooth curve
2) % finer than 0.075mm<=3%
	Gradation as per attached
	Yes/ No

	2
	Specific gravity 

(bulk/ SSD/ apparent condition)
	
	
	
	
	
	SG >2.5
	SG =2.959
	Yes/ No

	3
	Water absorption
	
	
	
	
	
	Absorption <3%
	Absorption =2.1%
	Yes/ No

	4
	Silt & clay content
	
	
	
	
	
	Max. 3%
	
	Yes/ No

	5
	Soundness

(with NaSO4/MgSO4)
	
	
	
	
	
	Loss <10%
	5%
	Yes/ No

	6
	Unit weight

(loss/ compacted)
	
	
	
	
	
	> 1200kg/ m³
	1350kg/ m³
	Yes/ No

	7
	Organic impurities
	
	
	
	
	
	Colour lighter than standard
	Plate No.1
	Yes/ No

	8
	Clay lumps & friable particles
	
	
	
	
	
	Max. 1%
	0.06%
	Yes/ No

	9
	Chloride content
	
	
	
	
	
	<600mg/ litre
	300mg/

litre
	Yes/ No

	10
	Sulphate content
	
	
	
	
	
	<1000mg/ litre
	300mg/ litre
	Yes/ No


Note:
BS-British Standard, ASTM – American Society of Testing and Materials, ES – Ethiopian Standard,
N/A – Not Applicable, AASHTO – American Association of State and Transport Officials

	Test requested by: 

	Sampled by (the contractor or MHE)

Name

Date & signature
	Recorded by (consultant – MHE)

Name

Date & signature
	Approved by (GTZ-IS)

Name

Date & signature



Form No.: 002

Coarse Aggregate (02) Test Approval Record

Project: 


Contract No.:


Site: 


Client/ Implementing Agent:


Contractor: 


Supervisor:




	Material
	Type


	(mention the type of aggregate)

	
	ID


	

	
	Purpose


	(mention for which type of use)

	
	Source


	(specify quarry/ borrowed pit/ stock pile/ supplier/ etc.)

	Test purpose
	 FORMCHECKBOX 
 new source

 FORMCHECKBOX 
 periodic check
	- production control @ 100 m³

- project control

	Testing laboratory
	


Applicable standard

	No.
	Test requested
	BS
	ASTM
	ES
	AASHTO
	N/A
	Acceptance criteria
	Test results (example)
	Accepted

	1
	Sieve analysis
	
	
	
	
	
	1) Continuously smooth curve

2) % finer than 0.075mm<=3%
	Gradation as per attached
	Yes/ No

	2
	Specific gravity 

(bulk/ SSD/ apparent condition)
	
	
	
	
	
	SG >2.5
	SG =2.959
	Yes/ No

	3
	Water absorption
	
	
	
	
	
	Absorption <3%
	Absorption =2.1%
	Yes/ No

	4
	Silt & clay content
	
	
	
	
	
	Max. 3%
	
	Yes/ No

	5
	Soundness

(with NaSO4/MgSO4)
	
	
	
	
	
	Loss <10%
	5%
	Yes/ No

	6
	Unit weight

(loss/ compacted)
	
	
	
	
	
	> 1200kg/ m³
	1350kg/ m³
	Yes/ No

	7
	Organic impurities
	
	
	
	
	
	Colour lighter than standard
	Plate No.1
	Yes/ No

	8
	Clay lumps & friable particles
	
	
	
	
	
	Max. 1%
	0.06%
	Yes/ No

	9
	Chloride content
	
	
	
	
	
	<600mg/ litre
	300mg/

litre
	Yes/ No

	10
	Sulphate content
	
	
	
	
	
	<1000mg/ litre
	300mg/ litre
	Yes/ No


Note:
BS-British Standard, ASTM – American Society of Testing and Materials, ES – Ethiopian Standard,

N/A – Not Applicable, AASHTO – American Association of State and Transport Officials

	Test requested by: 

	Sampled by (the contractor or MHE)

Name

Date & signature
	Recorded by (consultant – MHE)

Name

Date & signature
	Approved by (GTZ-IS)

Name

Date & signature



Attachment No.: 001


1. Fine aggregate (00/ 01) & sand:

The contractor shall supply samples of all aggregates, which shall not be less than 50kg for coarse aggregates (02) and 25kg for fine aggregates (00/ 01) and sand.

Grading tests shall be carried out on site, but if so directed, the contractor shall, at his own cost, supply and deliver similar samples to an independent testing laboratory.

The contractor shall be responsible for ensuring that subsequent deliveries of approved aggregates conform to the grading analysis and quality of the approved samples.

Tests for water absorption shall show that, after twenty four hours in water, a previously dried sample shall not gain more than 10% by weight.

Caustic soda tests for organic impurities with respect to fine aggregates shall show a colour not deeper than that of the standard solution.

Settling tests for natural sand shall show that after being allowed to settle for three hours the layer of silt deposit on the coarse materials does not exceed 10%.

1.1 Grading requirement:

Fine aggregate shall fulfil the grading requirement given in the below tables:

Table 1

	Sieve

Size

(mm)
	ASTM, C33 / ESC.D3.201

(% pass)

	9.50

4.75

2.36

1.18

0.60

0.30

0.15
	100

95 – 100

80 – 100

50 – 85

25 – 60

10 – 30

2 - 10


Table 2

	Sieve

Size

(mm)
	BS 812

(% pass)

	10.00

5.00

2.36

1.18

0.60

0.30

0.15
	100

89 – 100

60 – 100

30 – 100

15 – 100

5 – 70

0 - 15


1.2 General requirement:

Fine aggregate shall fulfil the following requirements when tested by the following methods:

Table 3

	Item No.
	Type of test
	Method
	Allowable limits

	1

2

3
4

5

6

7
	Organic impurity content
Silt and clay content

a) For concrete subjected to abrasion

b) All other concrete

Clay lumps and friable particles

a) Soundness test by Sodium Sulphate

b) Soundness test by Magnesium

Sulphate

Fineness modulus

a) Fine sand

b) Medium sand

c) Coarse sand

Chloride content (max.)

Sulphate content (max.)
	ASTM C40
ASTM C117

“

“

ASTM C142

ASTM C88

“

“

“

“

“

“

BS 812

BS 812
	Max. plate No.3 
Max. 3%

Max. 5%

Max. 3%

Max. 10%

Max. 15%

2.20 – 2.60

2.60 – 2.90

2.90 – 3.20

600 mg/litre

1000 mg/litre


2. Coarse aggregates (02):

2.1 Gradation:

Coarse aggregates shall consist of gravel, crushed gravel, crushed stone. The grading of coarse aggregates shall conform to the following Table 4.
2.2 General requirements:

Coarse aggregates shall fulfil the following requirements shown in Table 5 when tested by the method adopted.

Table 4

	Nominal Size 

(sieves size)
	Amounts finer than each laboratory sieve (square – openings), weight %

	
	100
	90
	75
	63
	50
	37.5
	25
	19
	12.5
	9.5
	4.75
	2.36
	1.18

	90 – 37.5mm
	100
	90 - 100
	
	20 – 60
	
	0 -15
	
	0 -5
	
	
	
	
	

	63 – 37.5mm
	
	
	100
	90 – 100
	35 – 70
	0 -15
	
	0 - 5
	
	
	
	
	

	50 – 25mm
	
	
	
	100
	90 -100
	35 -70
	0 -15
	
	0 - 5
	
	
	
	

	50 – 4.75mm
	
	
	
	100
	95 – 100
	
	35 – 70
	
	10 – 30
	
	0 -5
	
	

	37.5 – 19mm
	
	
	
	
	95 – 100
	90 – 100
	20 – 55
	0 – 15
	
	0 – 5
	
	
	

	37.5 – 4.75mm
	
	
	
	
	100
	95 – 100
	
	35 – 70
	
	10 – 30
	0 – 5
	
	

	25 – 12.5mm
	
	
	
	
	100
	100
	90 – 100
	20 – 55
	0 – 10
	0 – 5
	
	
	

	25 – 9.5mm
	
	
	
	
	
	100
	90 – 100
	40 – 85
	10 – 40
	0 – 15
	0 – 5
	
	

	25 – 4.75mm
	
	
	
	
	
	100
	95 – 100
	
	25 – 60
	
	0 – 10
	0 – 5
	

	19 – 9.5mm
	
	
	
	
	
	
	100
	90 – 100
	20 – 55
	0 – 15
	0 – 5
	
	

	19 – 4.75mm
	
	
	
	
	
	
	100
	90 – 100
	
	20 – 55
	0 – 10
	0 – 5
	

	12.5 – 4.75mm
	
	
	
	
	
	
	
	100
	90 – 100
	40 – 70
	0 – 15
	0 – 5
	

	9.5 – 2.36mm
	
	
	
	
	
	
	
	
	100
	85 - 100
	10 – 30
	0 – 10
	0 – 5


Table 5
	Item No.
	Type of test
	Method
	Allowable limits

	1

2

3

4

5

6

7

8

9

10
	Coal and lignite content

Clay limps and friable particles content
Dust content

a) Soundness by Sodium Sulphate

b) Soundness by Magnesium Sulphate

Los Angeles abrasion (%) wear

a) For aggregates to be used in concrete for wearing surfaces

b) For aggregates to be used in all other concrete work

Aggregate crushing value

a) For concretes subjected to wearing surfaces

b) For other concretes

Flakiness index

Aggregate impact value

a) For concretes subjected to wearing surfaces

b) For other concretes

Chloride content (Max.)

Sulphate content (Max.)
	ASTM C142
ASTM C142

ASTM C117

ASTM C88

ASTM C88

ASTM C 131

“

BS 812

BS 812

BS 812

BS 812

BS 812

BS 812

BS 812
	1%
1%

1%

Max. 12%

Max. 18%

Max. 30

Max. 50

Max. 30%

Max. 45%

Max. 35%

Max. 30%
Max. 45%

600 mg/litre

1000 mg/litre


2.3 Specific gravities:

In the computation of quantities for concrete mixes, it is the specific gravity of the saturated surface dry aggregates that always used. The specific gravities of few types of rocks are given below:

Table 6

	Rock group
	Bulk specific gravity

	
	Average
	Range

	Basalt

Granite

Lime stone

Sandstone
	2.75

2.65

2.65

2.50
	2.70 – 2.90

2.60 – 2.70

2.60 – 2.70

2.00 – 2.70


2.4 Water absorption:

The absorption capacity is measure of the porosity of an aggregate. Approximate values of the absorption capacity of some types of aggregates are given below:

Table 7

	Material
	Absorption capacity

% by weight

	Sand
Gravel

Basalt

Granite

Lime stone

Sand stone
	0 – 2
0.5 – 1

0 – 0.5

0 – 0.5

0.5 – 1

2 – 7


2.5 Unit weight:

The unit weight of aggregates is important for calculating proportion of a concrete mix (specially loose unit weight). General range unit weight of some natural aggregates are indicated below:

Table 8

	Material
	Unit weight

(kg / m³

	Sand (dry)

Gravel

Crushed stone
	1,320 – 1,680

1,280 – 1,440

1,250 – 1,460
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