DIVISION 9

FINISHES

SECTION 09151

CEMENT MORTAR AND WALL REPAIRS

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


1.1.1  Japanese Architectural Standard Specification:



JASS 5‑86

Reinforced Concrete Work



JASS 15‑89
Plaster Work


1.1.2  Japanese Industrial Standards (JIS):



A 1108-93

Method of Test for Compressive Strength of Concrete



A 1404-94

Method of test for waterproof agent of cement for 






concrete construction



A 5005-93

Crushed Stone and Manufactured Sand Concrete 



A 5758-97

Sealing Compounds for Sealing and Glazing in 






Building 



K 6781-94 
Polyethylene Films for Agriculture 



A 6024-92

Epoxy Injection Adhesives for Repairing in 






Buildings



R 5210-92 
Portland Cement 


1.2  SUBMITTALS:


[1.2.1  SD-13, Certificates of Conformance or Compliance:  Before delivery of materials, certificates attesting that the materials meet the requirements specified shall be submitted and approved.]


1.2.1  SD-02, Manufacturer's Descriptive Data:  Submit complete descriptive data for [sealant] [epoxy resin mortar].  Data shall state conformance to specified requirements.  Data for sealant shall include application instructions, shelf life, mixing instructions for [multicomponent sealants,] [epoxy resin mortar,] and recommended cleaning solvents.


1.3  DELIVERY AND STORAGE:  Manufactured materials shall be delivered in the manufacturer's original unbroken package or containers which are labeled plainly with the manufacturer's name and brands.  Keep cementitious materials dry until ready to be used; store them off the ground under cover and away from sweating walls and other damp surfaces.


1.4  ENVIRONMENTAL CONDITIONS:


1.4.1  Cement Mortar:  Maintain an ambient temperature of not less than 5 degrees C continuously where cement mortar and concrete work will be done.  This temperature shall be maintained for not less than 48 hours prior to the application of cement mortar while the work is being done and during the curing operation. 


1.4.2  Sealant:  The ambient temperature shall be within the limits of 5 and 37 degrees C when the sealant is applied.

PART 2 ‑ PRODUCTS


2.1  MATERIALS shall conform to the referenced specifications and standards, and other requirements as specified herein.


2.1.1  Cement:  JIS R 5210, Class normal Portland Cement.


2.1.2  Sand:  JASS 15, paragraph 2.4.a.


[2.1.3  Coarse Aggregate:  JIS A 5005, size suitable for the work.]


2.1.4  Water:  JASS 15, paragraph 2.5.


2.1.5  Epoxy Resin:  JIS A 6024.


[2.1.5  Resin Cement Mortar:  Ethylene acetate vinyl resin type.  Mixing ratio of resin cement mortar shall be as follows: 



   COMPONENTS 


PERCENTAGE(%)



Cement 



22




Sand 



65-66




Water 



8-9




Resin 



3-4

Adhesion strength of resin mortar after curing shall be min. 10 kg/cm2. The resin cement mortar shall be one of the following products or have the characteristics as equivalent:



TRADE NAME

MANUFACTURER'S NAME


TELEPHONE NO.


HF-1000


Nihon Kasei Co. Ltd. 

03-5389-1261



Hi-moru Emulsion



(PETARUSU EV-300)
Showa Denko Co. Ltd.

03-5470-3467



Asano KSM Emulsion
Nihon Cement Co. Ltd. 

03-3214-2525]


2.1.6  Curing Material:  JIS K 6781, thickness not less than 0.l mm.


2.1.7  Sealant:  JIS A 5758, Type SR‑1 or 2‑9030‑A‑N.


2.1.8  Primer for Sealant:  Use a non‑staining, quick‑drying type and consistency recommended by the sealant manufacturer for the particular application.


2.1.9  Polymer Cement Filler:  Mixing ratio of polymer cement filler shall be as follows:




COMPONENTS


PERCENTAGE(%)




Powder ("Funtai")

  83 - 88




Resin, liquid


   5 - 15




Water



   0 -  7

Adhesive strength shall be 11.5 kg/cm² through 22.6 kg/cm².  The polymer cement filler shall be one of the following products or have the characteristics as equivalent:



TRADE NAME


MANUFACTURE'S NAME

TEL NO.



 Cemencious #2500

KOHWA KAGAKU CO.,LTD.
03-3767-3561



 BR-C Mortar


KIKUSUI KAGAKU CO.,LTD.
03-3949-2155



 RF Mortar Powder

ONODA CO.,LTD.


03-5683-2015 



[2.1.10  Waterproof Cement Mortar:  Shall be cement fine aggregate, portland cement, water, and waterproofing agent, so proportioned in accordance with the waterproofing agent manufacturer's instruction.  Waterproofing cement mortar shall have the following characteristics:




ITEM




  RATE

   TEST METHOD


28-day Compressive


Min. 380


JIS A 1108



Strength




(kgf/sq. cm)



Water Absorption Ratio

Max. 0.4


JIS A 1404



(In 24 hours)



Water Permeation Ratio

Max. 0.3


JIS A 1404]


[2.1.11  Adhesive for Waterproof Cement Mortar:  Two component epoxy resin-base binder mixed with hardener.  The bonding compound shall have tensile strength of not less than 270 kgf/sq.cm, bending strength of not less than 400 kg/sq.cm, and yield compressive strength of not less than 600 kg/sq.cm.  Pot life shall be not less than 20 minutes.]


[2.1.11  Adhesive for Resin Cement Mortar:  Recommended by the ethylene-acetate-vinyl-resin manufacturer.]


2.2  PROPORTIONING AND MIXING:  Except where specified otherwise, materials are specified on a volume basis and shall be measured in approved containers, which will insure that the specified proportions will be controlled and accurately maintained during the progress of the work.  Measuring materials with shovels shall not be permitted.


2.2.1  Mixers, mixing boxes, and tools shall be cleaned after each batch mixed, and kept free of old mortar.


2.2.2  Mixing Proportion:


2.2.2.1  Cement Mortar:  [JASS 15, Paragraph 3.3.] [Cement mortar shall be mixed in the proportion of one part by volume of cement to three parts by volume of damp loose sand.]


[2.2.2.2  Concrete:  Design concrete mix in accordance with JASS 5, Paragraph 4.  Slump shall be between 8 cm and 15 cm.  The concrete shall have a 28‑day compressive strength of [180 and] 210 kgf per sq cm.


[2.2.3  Epoxy Resin Mortar:  Strictly in accordance with the manufacturer's instructions.] 


[2.2.4  Mixing:  Mixing shall be done in approved mechanical mixers of the type in which the quantity of water can be controlled accurately and uniformly.  While the mixer is in continuous operation, add approximately 90 percent of the estimated quantity of water, half of the sand, all of the cementitious materials, and the other one‑half of the sand shall be introduced into the mixer in that sequence and shall be mixed thoroughly with the remainder of the water until the mixture is uniform in color and consistency.  Avoid excessive mixing or agitation in order to prevent hasty solution of the cementitious materials and result in an accelerated set.  Discard cement mortar which has begun to set before it is used; retempering will not be permitted.  Don't use frozen, caked, or lumped materials.  Empty mixers and mixing boxes completely after each batch is mixed, and keep free of mortar.] 


[2.2.4.1  Mixing:  All concrete shall be machine mixed.  In emergencies, the mixing may be done by hand if so authorized by the Contracting Officer.  Mixing shall begin within 30 minutes after the cement has been added to the aggregates.  The time of mixing after all cement and aggregates are in the mixer drum shall be not less than one minute for mixers having a capacity of 0.77 cubic meter or less; for mixers of larger capacities, the minimum time shall be increased 15 seconds for each additional 0.77 cubic meter or fraction thereof of additional capacity.  All mixing water shall be introduced in the drum before one‑fourth of the mixing time has elapsed.  The entire contents of the mixer drum shall be discharged before recharging.  The time elapsing between the introduction of the mixing water to the cement and aggregates or the cement to the aggregates and placing of the concrete in final position in the forms shall not exceed 60 minutes if the air temperature is less than 29 degrees C, and 35 minutes if the air temperature is equal or greater than 29.4 degrees C.  The retempering of concrete, i.e., remixing with or without additional cement, aggregate, or water, will not be permitted.]

PART 3 ‑ EXECUTION


3.1  CRACK REPAIRS:


3.1.1  Preparation of Surfaces:  Cut the concrete surfaces of cracks in V‑shape groove, as indicated.  The inner surfaces of V‑shape groove shall be clean, dry to the touch, and free from moisture, grease, oil, or other foreign matter that would tend to destroy or impair adhesion.


3.1.2  Application of Sealant:


3.2.1  Primer:  Apply primer in accordance with the sealant manufacturer's instruction.


3.2.2  Sealant:  Apply sealant in accordance with the manufacturer's instruction and as indicated.  Force the compound into inmost part of the V‑shape groove with sufficient pressure.  Compound shall be uniformly smooth and free of wrinkles.


3.2  CEMENT MORTAR AND CONCRETE WORK:


3.2.1  PREPARATION OF SURFACES:  Surfaces to which cement mortar or concrete is to be applied, shall be cleaned of all projections, dust, loose particles, grease, bond breakers, and other foreign matter, and shall be sufficiently rough to provide a strong mechanical bond.  Repair cracks and spalls with epoxy resin mortar.  Application and curing of epoxy resin mortar shall be in accordance with the manufacturer's instructions.  Before cement mortar or concrete work is started, the surfaces shall be treated with chemical bonding agents.  Cement mortar or concrete shall not be applied to surfaces containing frost.


3.2.2  Application:  All cement mortar and concrete work on this project shall be governed by the applicable requirements of JASS 15 and JASS 5, respectively, except otherwise specified herein.  All work shall be done in a neat and workmanlike manner in accordance with the drawings and specifications, and any work performed in violation thereof shall be rejected and the work shall be redone.  Cement mortar or concrete shall be applied with sufficient pressure and shall be sufficiently plastic to provide a good bond to bases.  Cement mortar or concrete shall be worked to screeds at intervals from 1.5 m to 2.45 m.  Cement mortar or concrete work shall be finished level within a tolerance of 5 mm in 3 m, without waves, cracks, blisters, pits, crazing, discoloration, projections, or other imperfections.  Cement mortar or concrete work shall be formed carefully around angles and contours.  There shall be no visible junction marks in finish coat where one day's work adjoins another.


3.2.3  Impervious‑Sheeting Curing:  Wet the entire exposed surface thoroughly with a fine spray of water and then cover with waterproofed paper, or polyethylene sheeting.  Lay sheets directly on the cement mortar or concrete surface and overlapped 30 cm when a continuous sheet is not used.  The curing medium shall be not less than 45 cm wider than the cement mortar or concrete surface to be cured, and shall be weighted down on the edges and over the transverse laps to form closed joints.  Sheets shall be satisfactorily repaired or replaced if torn or otherwise damaged during curing.  The curing medium shall remain on the mortar surface to be cured for not less than 7 days.

*** END OF SECTION ***
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