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Quality Control for Road Works�

�5 -1	CONTROL OF ALIGNMENT AND SURFACE REGULARITY



5-1.1	Description



All works performed shall conform to the lines, grades, cross-sections and dimensions shown on the drawings or as directed by the Engineer subject to the permitted tolerances described hereinafter.



5-1.2	Horizontal Alignments



Horizontal alignments shall be reckoned with respect to the centre line of the carriageway as shown on the construction drawings.



The edges of the carriageway as constructed shall be conformed within a tolerance of (25 mm.  



The corresponding tolerance for edges of roadway and lower layers of pavement shall be (40 mm.



5-1.3	Longitudinal Profile



The levels of the sub-grade and different pavement courses as constructed shall not vary from those calculated with reference to the longitudinal profile and cross-sections of the road shown on the drawings or as directed by the Engineer, beyond the tolerances mentioned below:



Sub-grade	(25 mm

Sub-base	(20 mm

Base course	(15 mm

Wearing course	(10 mm



However, the negative tolerance for wearing course shall not be permitted in conjunction with the positive tolerance for base course if the thickness of the wearing course is reduced by more than 6 mm.



5-1.4	Surface Regularity of Sub-Grade and Pavement Courses



The surface regularity of completed sub-bases, base courses and wearing surfaces in the longitudinal and transverse directions shall be within the tolerances indicated in Table 5 -1.



The longitudinal profile shall be checked with a 3 m long straight edge along the centre line of the road.



The transverse profile shall be checked with a set of three camber boards kept at interval of 10 m.

















Table 5 -1 :  Permitted Tolerances of Surface Regularity for Pavement Courses



S.

No.�Type of Construction�Longitudinal Profile

with 3 metre Straight Edge�Cross Profile����Maximum Permissible Undulation�Maximum Number of Undulations which exceed (  ) mm Permitted in any 300 m Length�Maximum Permissible Variation from specified Profile under Camber Template����mm�no.�mm�����(18)�(12)�(10)�(6)���1�2�3�4�5�6�7�8��1�Earthen sub-grade�24�30�-�-�-�15��2�Granular/lime/cement/

stabilised sub-base�15�-�30�-�-�12��3�Water Bound Macadam with oversize metal (40-90 mm size)�15�-�30�-�-�12��4�Water Bound Macadam with normal size metal (20-50 mm and 40-63 mm size), Bituminous Penetration Macadam or built-up spray grout�12�-�-�30�-�8��5�Surface dressing* (two coat) over WBM (20-50 mm or 40-63 mm size metal), Bituminous Penetration Macadam or built-up spray grout�12�-�-�20�-�8��6�Open graded premix carpet, mix-seal surfacing�10�-�-�-�30�6��7�Bituminous macadam�10�-�-�-�20**�6��8�Semi-dense carpet�10�-�-�-�20**�6��9�Asphaltic Concrete�8�-�-�-�10**�4��Note :	*	For surface dressing in all other cases, the standards of surface smoothness will be the same as those for the surface receiving the surface dressing.

	**	These are for machine laid surfaces.  If laid manually, tolerance up to 50% above these values in this column may be permitted on the approval of the Engineer.  However, this relaxation does not apply to the values of maximum undulation for longitudinal and cross profiles mentioned in columns 3 and 8 on the table.

	-	Requirements of surface smoothness in respect of both the longitudinal and cross profiles should be simultaneously satisfied.



5-1.5	Rectification



Where the surface irregularities of sub-grade and the various pavement courses fall outside the specified tolerances, the Contractor (Users’ Group, in case of sub-grade) shall be liable to rectify these in the manner described below and to the satisfaction of the Engineer.



(i)	Sub-grade :  Where the surface is high, it shall be trimmed and sufficiently compacted.  Where the surface is low, the deficiency shall be corrected by adding fresh material.  When adding, the degree of compaction and the type of material to be used shall conform to the requirements of clause 2 -5.



(ii)	Granular sub-base :  It is same as in the case of sub-grade, except the fact that the degree of compaction and the type of material to be used shall conform to the conditions of clause 3 -1.



(iii)	Water Bound Macadam base :  Where the surface is high or low, the top 75 mm shall be scarified, reshaped with added material as necessary and re-compacted as per clause 3 -2.  The area treated at a place shall not be less than 5 m long and 2 m wide.



(iv)	Bituminous constructions :  Such constructions, other than for the wearing course, all depressions shall be rectified by adding fresh material and re-compacted as per the  Specifications.  If the surface is high then the full depth of the layer shall be removed; replaced with fresh material; and  re-compacted as per the Specifications.



In bituminous construction for wearing course, the full depth of layer shall be removed; replaced with fresh material; and re-compacted irrespective of the surface being high or low.  



In all cases of removal and replacement of bituminous layer, the area treated shall not be less than 5 m long and 2 m wide.





5 -2	QUALITY CONTROL TESTS DURING CONSTRUCTION



5-2.1	General



The materials supplied and the works carried out by the Contractor/Users’ Group shall conform to the Specifications prescribed in the preceding clauses.



To ensure the requisite quality of construction, all materials and works shall be subjected to the following quality control tests which shall be carried out by the Engineer or any designated person/institution.  The given testing frequencies are the absolute minimum.  However, the Engineer shall have the full authority to carry out tests as frequently as he/she may deem necessary to satisfy him/herself on the quality of materials and works.



Test procedures for the various quality control tests are indicated in the respective sections of the Specifications or for certain tests within this section.  Where no specific testing procedure is mentioned, the tests shall be carried out as per the prevalent accepted engineering practices or as directed by the Engineer.



5-2.2	Tests on Earthwork for Embankment Construction



5-2.2.1	Quality Control of Borrow Material



(i)	Sand Content Test shall be carried out as per IS : 2720 (Part IV) or other equivalent International Standards, at a frequency of 1-2 tests per 8000 m3 of soil.



(ii)	Plasticity Test shall be carried out as per IS : 2720 (Part V) or other equivalent International Standards, at a frequency of 1-2 tests per 8000 m3 of soil.  Each soil type shall be tested.



(iii)	Density Test shall be carried out as per IS : 2720 (Part VII) or other equivalent International Standards, at a frequency of 1-2 tests per 8000 m3 of soil.  Each soil type shall be tested.





(iv)	Deleterious (Undesirable Material) Content Test shall be carried out as per IS : 2720 (Part XXVII) or other equivalent International Standards, as and when required by the Engineer.



(v)	Moisture Content Test shall be carried out as per IS : 2720 (Part II) or other equivalent International Standards, at a frequency of one test for every 250 m3 of soil.



(vi)	CBR Test on materials (soaked/unsoaked samples) which are to be incorporated in the sub-grade shall be carried out as per IS : 2720 (Part XVI) or other equivalent International Standards, as and when required by the Engineer.



5-2.2.2	Quality Control of Compaction



Quality control shall be exercised by taking at least one set of measurements of density for each 1000 m2 of compacted area, or closer as required to yield the minimum number of test results for evaluating the day’s work on statistical basis.  The density shall be determined in accordance with IS : 2720 (Part XXVIII) or other equivalent International Standards.  Test locations shall be chosen only through random sampling techniques.  Quality control shall not be based on the result of any one test but shall be based on the mean value of 5-10 tests.  The number of tests in one set of measurements could be limited to 5, if the Engineer feels that sufficient control over borrow material and the method of compaction is being exercised to his/her satisfaction.  If considerable variations are observed between individual density results, the minimum number of tests in one set of measurements shall be increased to 10.  The acceptance of work shall be subjected to the condition that

the mean dry density equals or exceeds the specified density and

the standard deviation for any set of results is below 0.08 g/cm3.



However, for earthwork in shoulders and in top 0.5 m portion of the embankment (sub-grade), at least one set of density measurements shall be taken for every 500 m2 of the compacted area. In such cases, the number of tests in each set of measurements shall be at least 10.



5-2.3	Tests on Sub-Bases and Bases (excluding bituminous macadam)



The tests and their frequencies for different types of bases and sub-bases shall be as given in Table 5 -2(a).  The evaluation of density results on quality control of compaction shall be in accordance with clause 5-2.2.2.



Table 5 -2(a) :  Control Tests and their Frequency for Sub-bases and Bases

(excluding bituminous macadam)



S.

No.�Types of Construction�Test�Frequency��1�Granular�(i)	Gradation�1 test per 200 m3���sub-base�(ii)	Atterberg limits�1 test per 200 m3����(iii)	Moisture content prior to compaction�1 test per 250 m2����(iv)	Density of compacted layer�1 test per 500 m2����(v)	Deleterious materials�As required.��2�Water Bound�(i)	Aggregate Impact Value�1 test per 200 m3 of aggregate���Macadam�(ii)	Grading�1 test per 100 m3 of aggregate����(iii)	Flakiness Index�1 test per 200 m3 of aggregate����(iv)	Atterberg limits of binding material�1 test per 25 m3 of binding material��

5-2.4	Tests on Bituminous Constructions



The tests and their frequencies for tack coat, seal coat, single bitumen surface treatment (SBST), double bitumen surface treatment (DBST) and bituminous macadam shall be as given in Table 5 -2(b).



Table 5 -2(b) :  Control Tests and their Frequencies for Bituminous Constructions



S. No.�Type of Construction�Test�Frequency��1�Tack Coat�(i)	Quality of binder�As required.����(ii)	Binder temperature for application�At regular close intervals.����(iii)	Rate of spread of binder�Two tests per day.��2�Seal Coat; Single Bitumen�(i)	Quality of binder�As required.���Surface Treatment (SBST)�(ii)	Aggregate Impact Value�One test per 50 m3 of aggregate���and Double Bitumen �(iii)	Flakiness Index�One test per 50 m3 of aggregate���Surface Treatment (DBST)�(iv)	Stripping Value of Aggregates�Initially, one set of 3 representative specimens for each source of supply.  Subsequently, when warranted by changes in the quality of aggregates.����(v)	Water absorption of aggregates�- do -����(vi)	Grading of aggregates�One test per 25 m3 of aggregate����(vii)	Temperature of binder at application�At regular close intervals.����(viii)	Rate of spread of materials�One test per 500 m3 of aggregate��3�Bituminous Macadam�(i)	Quality of binder�As required.����(ii)	Aggregate Impact Value�One test per 50-100 m3 of aggregate����(iii)	Flakiness Index�- do -����(iv)	Stripping Value and water absorption of aggregates�Initially, one set of 3 representative specimens for each source of supply.  Subsequently, when warranted by changes in the quality of aggregates.����(v)	Grading of aggregates�Two tests per day per plant both on individual constituents and mixed aggregates from the dryer.����(vi)	Binding content (vide ASTM : D-2172)�Periodic subject to minimum of two tests per day per plant.����(vii)	Control of temperature of binder and aggregate for mixing and of the mix at the time of laying and rolling�At regular close intervals.����(viii)	Rate of spread of mixed material�Regular control through checks on layer thickness.��
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