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Stone Masonry for Structures
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8 -1	MATERIALS





Stone shall be of the type specified.  It shall be hard, sound, free from cracks, free from decay and weathering and shall be freshly quarried from an approved quarry.  Stones with round surface shall not be used.





The stones when immersed in water for 24 hours shall not absorb water by more than 5% of their dry weight when tested in accordance with IS : 1124.





The length of stone shall not exceed 3 times of its height.  The breadth of stone at base shall be neither greater than three fourths of the thickness of wall nor less than 15 cm.





Other materials used in stone masonry shall conform to the requirements given in Section 6 of the Specifications.





Mortar used in stone masonry shall conform to the requirements specified in clause 7 -1.








8 -2	TYPE OF MASONRY





The type of masonry used for structures shall be random masonry (coursed or un-coursed) or coursed rubble masonry (First or Second sort).  The actual type of masonry used for different parts of structures shall be specified in the drawings.  If specified in the drawings, ashlar masonry shall be used for facing work.








8 -3	CONSTRUCTION OPERATION





8-3.1	General Requirements





The dressing of stone shall be as specified for individual type of masonry work.  It shall also conform to the general requirements for dressing of stone covered in IS : 1129 until similar Nepal’s Standards are in place.  Other specific requirements are covered separately with respect to various types of rubble stone work.





Stone shall be sufficiently wetted before laying in order to prevent any absorption of water from the mortar.  The bed for each layer of stones shall be cleaned, wetted and covered with a layer of fresh mortar.  All stones shall be laid full in mortar both in bed and in vertical joints and settled carefully in place with a wooden mallet immediately after placing so that they are solidly bedded before the mortar is set.  Clean chips and spalls shall be wedged into the mortar joints and beds wherever necessary, to avoid thick beds or joints of mortar.  Whenever foundation masonry is laid directly on the rock, the face stones of the first course shall be dressed to fit into the rocks snugly when pressed down in the mortar bedding over the rock.  No dry or hollow space shall be left any where in the masonry.  Each stone shall have all the embedded faces completely covered with mortar.





Courses of the masonry shall ordinarily be pre-determined.  They shall generally be of the same height.  Where there are variations in the height of courses, larger courses shall be placed at the lower levels with height of courses decreasing gradually towards the top.





Vertical joints shall be staggered as far as possible.


All necessary chases for joggles, dowels and cramps shall be formed in the stones beforehand.  Sufficient transverse bond shall be provided by the use of bond stones extending from the front to the back of the masonry.  In case of thick walls, bond stones shall overlap in their arrangement.  Bell shaped bond stones or headers shall not be used.





At all angular junctions, stones at each alternate course shall be well bonded into the respective course of the adjacent wall.  As far as possible, all connected masonry in the structure shall be carried out at one uniform level throughout.  When breaks are unavoidable, the masonry shall be raked in sufficient long steps to facilitate proper jointing of new work with the old.  The stepping of raking shall not be more than 450 with the horizontal.  Wing walls, abutments and piers, etc. shall be carried out true to the plumb or to the specified batter.





Face work and hearting shall be brought up evenly.  The top of each course, however, shall not be levelled up by use of flat chips.





8-3.2	Random Masonry (Coursed and Un-coursed)





8-3.2.1	Dressing





Stone shall be hammer dressed on the face, sides and beds in order to bring it in contact with adjacent stones.  The bushing on the face shall not be more than 4 cm on exposed face.





8-3.2.2	Insertion of Chips





Chips and spalls of stone may be used wherever necessary to avoid thick mortar beds and joints.  It shall be ensured that no hollow space is left anywhere in the masonry.  The chips shall not be used below hearting stones as an attempt to bring them up to the level of face stones.  Use of chips shall be limited to the filling of interstices between the adjacent stones during the process of hearting.  However, they shall not exceed 20% of the quantity of stone masonry.





8-3.2.3	Hearting Stones





The hearting or interior filling of wall face shall consist of rubble stones not less than 15 cm in any direction.  They shall be carefully laid; hammered down with wooden mallet into position; and solidly bedded in mortar.  The hearting stones should be laid such that the stones are nearly level with facing and backing stones.





8-3.2.4	Bond Stones





Through bond stones shall be provided in masonry up to 60 cm thickness.  In case of masonry having thickness of above 60 cm, a set of two or more bond stones which overlap by at least 15 cm shall be provided along a line from face to back.  In case of highly absorbent types of stones (porous limestone and sandstone), the bond stone shall extend only about two-third into the wall, as through stones may give rise to penetration of dampness.  Therefore, a set of two or more bond stones which overlap by at least 15 cm shall be provided for all thickness of such masonry.  One bond stone or a set of bond stones shall be provided for every 0.50 square metres of the masonry surface.














8-3.2.5	Quoin Stone





Quoin stone is a specially selected stone which shall be neatly dressed to form an internal angle in masonry work.  Its size shall not be smaller than 0.03 cubic metre in volume.





8-3.2.6	Plum Stone





The plum stones are selected long stones which shall be embedded vertically in the interior of masonry in order to form a bond between successive courses.  It shall be provided at interval of about 90 cm.





8-3.2.7	Laying





The masonry shall be laid with or without courses as specified.  The quoins shall be laid as header and stretcher, alternately.  Every stone shall be fitted to the adjacent stone in order to form neat and close joint.  Face stone shall extend and bond well in the back.  This shall be arranged to break joints, as much as possible, and to avoid long vertical lines of joints.





8-3.2.8	Joints





The face joints shall not be more than 20 mm thick, but shall be sufficiently thick to prevent stone-to-stone contact and shall be completely filled with mortar.





8-3.3	Dry Rubble Masonry for Retaining Walls





This work shall conform to clause 8-3.2 of Random Masonry (Un-coursed) except that


the masonry shall be dry without mortar;


the spaces between large stones shall be filled with spalls as tightly as possible;


the foundations shall be excavated at right angle to the face batter (not horizontally).  Similarly, beds of the stones shall also be laid at right angle to the face batter.





8-3.4	Square Rubble-Coursed Rubble Masonry (First sort)





8-3.4.1	Dressing





Face stones shall be hammer dressed on all beds and joints in order to give them rectangular shape as much as possible.  The face stone shall be square on all joints and beds.  The bed joints shall be chisel drafted for at least 8 cm back from the face and for at least 4 cm for the side joints.  No portion of the dressed surface shall show a gap of more than 6 mm depth from the straight edge placed on it.  The remaining unexposed portion of the stone shall not project beyond the bed and side joints.  The requirements regarding bushing shall be the same as for random rubble masonry.





8-3.4.2	Hearting Stone





The hearting or interior filling of the wall shall consist of flat bedded stone carefully laid on their proper beds in mortar.  The use of chips shall be limited to the filling of interstices between the adjacent stones during the process of hearting.  However, they shall not exceed 10% of the quantity of masonry.  While using chips, it shall be ensured that no hollow spaces are left anywhere in the masonry.





8-3.4.3	Bond Stones





The requirements regarding through or bond stones shall be the same as for random rubble masonry but, these shall be provided at a clear distance of 1.5-1.8 m apart in every course.





8-3.4.4	Quoin Stone





The quoins which are of the same height as the course shall be formed as header having a length of not less than 45 cm.  They shall be laid length-wise alternately along each face, square in their beds, which shall be fairly dressed to a depth of at least 10 cm.





8-3.4.5	Face Stones





Face stone shall tail into the work for not less than their heights.  Furthermore, at least one-third of the face stones shall tail into the work for a length not less than twice their height.  These shall be laid headers and stretchers, alternately.





8-3.4.6	Laying





The stones shall be laid on horizontal courses and all vertical joints shall be truly vertical.  The quoin stones shall be laid stretchers and headers, alternately.  These shall be laid square on their beds which shall be rough chisel dressed to a depth of at least 10 cm.





8-3.4.7	Joints





The face joints shall not be more than 10 mm thick but shall be sufficiently thick to prevent stone to stone contact.  Such joints shall be completely filled with mortar.





8-3.5	Square Rubble-Coursed Rubble Masonry (Second sort)





8-3.5.1	General





All the requirements are the same as of Coursed Rubble Masonry (First sort) except that no portion of  dressed surface joints shall show a gap of more than 10 mm depth from a straight edge placed on it.  Use of chips in the process of hearting shall not exceed 15% of the quantity of stone masonry.





8-3.5.2	Joints





The face joints shall not be more than 20 mm thick but shall be sufficiently thick to prevent stone to stone contact.  Such joints shall be completely filled with mortar.





8-3.6	Ashlar Masonry (Plain Ashlar)





8-3.6.1	Dressing





Every stone shall be cut to the required size and shape, and chisel dressed on all beds and joints in order to be free from bushing.  Dressed surface shall not show a gap of more than 3 mm depth from straight edge placed on it.  The exposed faces and joints shall be fine tooled so that a straight edge can be laid along the face of the stone in contact with every point.  All visible angles and edges shall be true and square and free from chippings.  The corner stones (quoins) shall be dressed square and the corner shall be straight and vertical.





8-3.6.2	Bond Stones





Through bond stones shall be provided in masonry up to 60 cm thick.  In case of masonry above 60 cm in thickness, a set of two or more stones which overlap by at least 15 cm shall be provided in a line from face to back.  In case of highly absorbent type of stones (porous lime stone and sandstone), the bond stone shall extend about two third into the wall, as through stones may give rise to penetration of dampness.  Hence, for all thickness of such walls, a set of two or more bond stones which overlap by at least 15 cm shall be provided.  Each bond stone or a set of bond stones shall be provided at a clear distance of 1.5-1.8 m apart in every course.





8-3.6.3	Laying





The face stones shall be laid header and stretcher, alternately.  The headers are so arranged to be positioned approximately at the middle of stretcher above and below.  Stones shall be laid in regular courses of not less than 30 cm in height.  All courses shall be of the same height, unless otherwise specified.  No stone shall be less in breadth than its height or less in length than twice its height, unless otherwise specified.





8-3.6.4	Joints





All joints shall be full of mortar.  The thickness of any joint shall not be less than 3 mm.  Face joints shall be uniform throughout and should have a uniform grove of 20 mm depth which is made with the help of a stone plate during the progress of work.





8-3.7	Pointing





Pointing shall be carried out in cement mortar not leaner than 1:3 (cement : sand) and shall conform to clause 7-9.3.  The thickness of joints shall not exceed what is prescribed for each type of masonry.





8-3.8	Curing





Curing shall conform to clauses 7 -6 and 7-9.5.





8-3.9	Scaffolding





For scaffolding, clause 7 -7 shall apply.





8-3.10	Weep Holes 





For weep holes in stone masonry, the Specifications given in clause 7 -10 shall apply except for the following:


The height of the weep holes shall be the same as the height of the course in which they are formed.


The sides and bottom of the weep holes in the interior shall be made up with stones having fairly plain surface.  The channel should then be formed by keeping stones having not less than 15 cm thickness as a slab over the side stones.  These slab stones shall have a bearing of not less than 15 cm on each side.





8-3.11	Jointing with Existing Structures





For jointing with existing structures, the Specifications given under clause 7 -5 shall apply.





8-3.12	Architectural Coping for Wing/Return/Parapet Walls





Architectural coping for wing/return/parapet walls shall conform to clause 7 -11.








8 -4	MEASUREMENTS FOR PAYMENT





Stone masonry shall be measured in cubic metres.





In arches, the length of arch shall be measured as the mean length between the extrados and intrados.





The work of pointing shall be measured in square metres of the surface treated.





Architectural coping shall be measured in linear metres.








8 -5	RATES





The contract unit rate for stone masonry work shall include the cost of all labour, materials, scaffolding and other incidentals required to complete the work as per the Specifications.  The rate shall also include full compensation for using specially dressed stones on the face of walls with batter and provision of weep holes.





The contract unit rate for pointing shall be paid in full for all necessary operations such as erecting and removal of scaffolding, raking out joints, cleaning, wetting, filling with mortar, trowelling, pointing, curing, etc. including full compensation for all labour, materials and other incidentals required to complete the work as per the Specifications.





The contract unit rate for architectural coping shall be paid in full for all necessary operations including full compensation for all labour, materials and other incidentals required to complete the work as per the Specifications.
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