04230B_D09-12-06
Page 11 of 11

 XE "04230B_D09-12-06" 
Page 1 of 11
1.  Change section numbering when used in conjunction with Standard Specifications.

4.__  CONCRETE MASONRY UNITS

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of constructing reinforced hollow concrete masonry units in accordance with the details shown on the plans and these special provisions.

Paras. 5 and 6:  Use with General Conditions.  Delete Paras. 7 and 8.

5

Related work.‑-Water repellent coating shall be applied in accordance with the requirements specified under "Water Repellent Coating" in Division 7, "Thermal and Moisture Protection," of these special provisions.

6

Prefaced masonry units shall conform to the requirements specified under “Prefaced Masonry Units,” elsewhere in this Division 4.
Paras. 7 and 8:  Use with Standard Specifications.  Delete Paras. 5 and 6.

7

Related work.‑-Water repellent coating shall be applied in accordance with the requirements specified under "Water Repellent Coating" in Section 12‑7, "Thermal and Moisture Protection," of these special provisions.

8

Prefaced masonry units shall conform to the requirements specified under “Prefaced Masonry Units,” elsewhere in this Section 12-4.

9

PERFORMANCE REQUIREMENTS.‑-

10

Unit Strength.‑-Provide masonry units that develop the following installed compressive strengths (f'm) at 28 days:

11.  Defines CMU strength.   Continuous Special Inspection is required with f'm(10.34 MPa (1500 psi)or non-open ended units are used.  Intermittent Special Inspection is allowed if more than half-allowable stresses are used but f'm(10.34 MPa (1500 psi) and open end units are used.   No Special Inspection is required if half stress are used and f'm(10.34 MPa.   The Design Notes on the structures plans will have this information

Based on net area  f'm = 10.34 MPa

12

SUBMITTALS.‑-

13

Product data.‑-Manufacturer’s descriptive data for each type of masonry unit, accessory, and other manufactured products shall be submitted for approval.
14

Samples.‑-Two samples of masonry units of each color and architectural finish shall be submitted for approval.

15

QUALITY ASSURANCE.‑-

 (Paras. 16 thru 22:  Use when more then half allowable stresses are used(any f'm), or f'm(10.34 MPa ((1500 psi).)
16

Masonry preconstruction testing service.‑-The Contractor shall employ and pay all costs for the services of a testing laboratory acceptable to the Engineer and experienced in performing preconstruction masonry tests.  The testing laboratory shall comply with the requirements of ASTM Designation:  E 329.
17

Preconstruction tests shall be performed on the following materials by the Unit Strength Method as defined by Section 2105, "Quality Assurance," of the CBC:
18

Concrete masonry units shall be tested in accordance with ASTM Designation:  C 140.
19
Grout shall be tested in accordance with ASTM Designation:  C 1019.
20
In addition:
21
Mortar shall be tested in accordance with UBC Standard:  21‑16.
22

Test results shall be reported in writing to the Engineer and the Contractor on the same day the tests are made.
23

Single source responsibility.‑-Exposed masonry units of uniform color and texture shall be obtained from one manufacturer for each different product required for each continuous surface or visually related surfaces.
24

Mortar ingredients of uniform quality, including color for exposed masonry, shall be obtained from one manufacturer for each cementitious component and from one source and producer for each aggregate.
25.  Use with General Conditions.  Delete Para. 26.

Certificates of Compliance.‑-Certificate of Compliance shall be furnished for masonry units, aggregate for grout and transit mixed grout in accordance with the requirements specified in Section 4‑1.04, "Certificates of Compliance," of the General Conditions.

26  Use with Standard Specifications.  Delete Para. 25.

Certificates of Compliance.‑-Certificate of Compliance shall be furnished for masonry units, aggregate for grout and transit mixed grout in accordance with the requirements specified in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

27

DELIVERY, HANDLING AND STORAGE.‑-

28

Delivery.‑-Masonry materials shall be delivered to the project in an undamaged condition.

29

Storage and handling.‑-Masonry units shall be stored and handled in order to prevent deterioration or damage due to moisture, temperature changes, contamination, corrosion or other causes.
30

PART 2.- PRODUCTS

31

CONCRETE MASONRY UNITS.‑-
32

Concrete masonry units.‑-

33.  If using Intermittent Special Inspection, delete "standard."


Concrete masonry units shall be nominal size, color and architectural finish as shown on plans; hollow load bearing, light weight or medium weight, Grade N, Type II, conforming to  ASTM Designation:  C 90; standard or open ended masonry units.

34


Special shapes shall be provided where required for lintels, corners, jambs, sash, control joints, headers, bonding and other special conditions.
35

MORTAR AND GROUT MATERIALS.‑-
36

Cement.‑-

37


Cement for mortar shall be Type II, low alkali portland cement conforming to ASTM Designation:  C 150; or masonry cement conforming to ASTM Designation:  C 91.

38


Cement for grout shall be Type II portland cement conforming to ASTM Designation:  C 150 with maximum 15 percent Class N, F, or C mineral admixture conforming to ASTM Designation:  C 618 except that the loss on ignition shall not exceed 4 percent; or Type IP(MS) blended hydraulic cement conforming to ASTM Designation:  C 595.

39

Aggregate.‑-

40


Aggregate for mortar shall conform to ASTM Designation:  C 144, except not more than 10 percent shall pass the No. 100 sieve.

41


Aggregate for grout shall conform to ASTM Designation:  C 404, except 100 percent of the coarse aggregate shall pass the 9.5 mm sieve.  Soundness loss shall not exceed 10 percent as determined by California Test 214.

42

Coloring for mortar.‑-

43


Coloring for mortar shall be chemically inert, fade resistant mineral oxide or synthetic type.

44

Lime.‑-

45


Lime shall conform to ASTM Designation:  C 207, Type S.

46

Premixed mortar or grout.‑-

47


A premixed packaged blend of cement, lime, and sand, with or without color, that requires only water to prepare for use as masonry mortar or grout may be furnished.  Packages of premix shall bear the manufacturer's name, brand, contents, weight, and color identification.

48

Transit mixed grout.‑-

49


Transit mixed grout shall conform to ASTM Designation:  C 94, except aggregate shall be as specified herein for aggregate for grout.  The  minimum compressive strength shall be 17236 kPa at 28 days when tested in accordance with ASTM Designation:  C 39.  Admixtures, if  used, shall conform to ASTM Designation:  C 494, Types A, E or F and shall not contain chlorides.

50

REINFORCEMENT, TIES AND ANCHORING DEVICES.‑-
51

Bar reinforcement.‑-

52


Bar reinforcement shall conform to ASTM Designation:  A 615/A 615 M, Grade 60 [420], or ASTM Designation: A 706/A 706 M.

53

Anchor bolts.‑-

54


Anchor bolts shall conform to ASTM Designation: A 36/A 6M with a minimum hook length of 6.2 diameters, and shall be 12 mm diameter unless otherwise shown on the plans.

55

Anchors, ties, angles, and metal lath.‑-

56


Anchors, ties, angles, and metal lath shall be commercial quality, and shall be galvanized.

57

Dry pack.‑-

58


Dry pack to set items into masonry shall be one part portland cement to not over 3 parts of clean sand and with a minimum amount of water for hydration and packing.

59

PROPORTIONING MORTAR AND GROUT.‑-

60.     Note:       Type M  mortar.

General.‑-Mortar shall be proportioned by loose volume and shall have one part cement, one quarter part of hydrated lime and 2 1/4 to 3 parts aggregate.  Mortar shall be tinted with coloring to match the masonry units.

61

Grout, except transit mixed and packaged premix grout, shall be proportioned by loose volume and shall have one part cement, not more than 1/10 part hydrated lime, 2 1/4 to 3 parts sand aggregate, and not more than 2 parts gravel aggregate.

62

Aggregate shall be measured in a damp loose condition.

63

Grout shall be mixed with sufficient water to produce a mix consistency suitable for pumping without segregation.  Slump shall not exceed 229 mm.

64

PART 3.- EXECUTION

65

CONSTRUCTION.‑-

66

General.‑-Masonry units shall be laid in running bond, except as otherwise shown on the plans.

67

Surfaces of metal, glass, wood, completed masonry, and other such materials exposed to view shall be protected from spillage, splatters and other deposits of cementitious materials from masonry construction.  All such deposits shall be removed without damage to the materials or exposed surfaces.

68

Construction will comply with Section 2104, “Construction,” of the CBC.   Tolerances specified in Section 2104 shall be in affect unless otherwise shown on the plans.
69

Where fresh masonry joins concrete or masonry, the contact surfaces of existing material shall be roughened, cleaned and lightly wetted.  The roughened surface shall be no smoother than a wood troweled surface.  Cleaning shall remove laitance, curing compounds, debris, dirt and any substance which decreases bond to the fresh masonry.

70

Masonry shall not be erected when the ambient air temperature is below 5° C.

71

Surfaces of masonry erected when the ambient air temperature exceeds 38° C. shall be kept moist with water for a period of not less than 24 hours.  Water shall be uniformly applied with a fog spray at the intervals required to keep the surfaces moist but not to exceed 3 hours unless otherwise approved by the Engineer.

72

All anchors, bolts, dowels, reglets and other miscellaneous items to be cast into the wall, shall be firmly secured in place before grout is poured.

73

Shoring for concrete masonry lintels shall remain in place a minimum of 15 days after the wall has been completed.

74

Laying masonry units.‑-Concrete masonry units shall be laid dry.

75

During laying of units all cells shall be kept dry in inclement weather by suitably covering incomplete walls.  Wooden boards and planks shall not be used as covering materials.  The covering shall extend down each side of masonry walls approximately 600 mm.

76

Chases shall be kept free from debris and mortar.

77

Bond beam units with an opening at each cross web shall be used at all horizontal reinforcing bars.

78

Where masonry unit cutting is necessary, all cuts shall be made with a masonry saw to neat and true lines.  Blocks with excessive cracking or chipping of the finished surfaces exposed to view will not be acceptable.

79

Lintels.‑-Masonry lintels shall be as shown on the plans.  Lintels shall be formed using U‑shaped lintel units with reinforcing bars placed as shown on the plans.   Formed‑in‑place lintels shall be temporarily supported.
80

Bar reinforcement.‑-Bar reinforcement shall be accurately positioned in the center of the cell and securely held in position with either wire ties or spacing devices near the ends of bars and at intervals not exceeding 192 bar diameters.  Wire shall be 16‑gage or heavier.  Wooden, aluminum, or plastic spacing devices shall not be used.  Tolerances for the placement of vertical reinforcement in walls and flexural elements shall be  ± 12 mm.  Tolerance for longitudinal reinforcement in walls shall be ±50 mm.

81

The minimum spacing for splices in vertical reinforcement for masonry walls shall be 1220 mm plus lap.

82

Bar reinforcement shall not be placed in the plane of mortar joints.

83

Mortar.‑-Mortar joints shall be approximately 9.5 mm wide. Units shall be laid with all head and bed joints filled solidly with mortar for the full width of masonry unit shell.  Head joints shall be shoved tight. Exposed joints shall be concave, tooled smooth, unless otherwise shown on the plans.

84

Mortar that has been mixed more than one hour shall not be retempered.

85

Mortar placed in joints shall preserve the unobstructed vertical continuity of the concrete filling.  Any overhanging mortar projecting more than 12 mm, or other obstruction or debris shall be removed from the inside of such cells.

86

GROUTING.‑-

87

General.‑-All cells shall be filled solidly with grout.  All grout in the cells shall be consolidated at the time of placement by vibrating and reconsolidated after excess moisture has been absorbed but before plasticity is lost.  Slicing with a trowel is not acceptable.

88

Masonry units may be placed full height of the masonry work before grouting, or they may be placed in increments for individual grout pours.

89

Cleanouts shall be provided for all grout pours over 1524 mm in height.  Such cleanouts shall be provided in the bottom course at every cell containing vertical reinforcement.  After cell inspection, the cleanouts shall be sealed before filling with grout.

90

Masonry units shall be placed full height of the grout pour.  Grout shall be placed in a continuous pour in grout lifts not exceeding 1828 mm.  The interruption between placing successive lifts of grout shall be not more than one hour.

91

Between grout pours, a horizontal construction joint shall be formed by stopping the grout a minimum of 38 mm below the top of the last course, except if the joint is at a bond beam, it shall be 12 mm below the top of the bond beam unit, or at the top of the wall.

92

CLEANING AND PROTECTING MASONRY.‑-

93

General.‑-Splashes, stains or spots on the faces of the masonry exposed to view shall be removed.

94

Completed masonry shall be protected from freezing for a period of at least 5 days.

95

(Paras.95 thru 103:  Use when f'm(10.3 MPa (f’m ( 1500 psi) or when full allowable stresses are used in design.   (Field (Field Quality Control establishes "Special Inspection."   Delete paragraphs 95-103 if half allowable stresses, open ended units, and and f'm( 10.34  MPa ((1500 psi).)

FIELD QUALITY CONTROL.‑-
96

General.‑-The Contractor shall employ, at his own expense, a special inspector and testing laboratory to perform structural tests and inspections of masonry to verify that the construction conforms to the CBC in accordance with the requirements in Section 1701, “Special Inspections,” and Section 2105, “Quality Assurance,” of the CBC.  The Contractor shall submit a written Field Quality Control Plan that identifies the inspector, the lab, and the procedures used.  The Field Quality Control Plan shall conform to these specifications and the CBC.  The Contractor's Field Quality Control Plan shall be submitted to the Engineer for approval.  The Engineer shall have three weeks to approve the plan. 

96

The Contractor shall designate in the Field Quality Control Plan a masonry Quality Control Manager (QCM).  The QCM shall be responsible directly to the Contractor for the quality of masonry, including materials and workmanship, performed by the Contractor and all subcontractors.

97

The QCM shall be the sole individual responsible to the Contractor for submitting, receiving, and approving all correspondence, required submittals, and reports to and from the Engineer.

98

The QCM shall not be employed or compensated by any subcontractor, or by other persons or entities hired by subcontractors, who will provide other services or materials for the project.  The QCM may be an employee of the Contractor.

99

Masonry special inspection personnel or testing firms to be used in the work shall not be employed or compensated by any subcontractor, or by other persons or entities hired by subcontractors, who will provide other services or materials for the project, except for the following conditions:

100

Special Inspector.--The special inspector shall be, as a minimum, an International Conference of Building Officials (ICBO) certified Special Masonry Inspector.  The special masonry inspector shall perform the inspections required under Section 1701.5.7., "Structural masonry" of the CBC.  The special inspector shall prepare a "Daily Field Report" providing information regarding the specific operations witnessed, including placing of masonry units and bar reinforcing, grouting, fabrication of test specimens, and other observations of importance to the work.  A "Daily Field Report" is required for each day that the Special Inspector is on the jobsite.  A copy of these reports shall be delivered to the Engineer on the day following the preparation.  The special inspector shall submit a final signed report to the Engineer and Contractor stating whether the work requiring special inspection was, to the best of the inspector's knowledge, in conformance with the approved plans, specifications, and the applicable workmanship provisions of these specifications and the CBC.
101
Testing.--The testing laboratory shall comply with the requirements of ASTM Designation:  E 329.  Test results shall be reported in writing to the Engineer and the Contractor on the same day the tests are made.  Testing shall be done in accordance with Section 2105.3,"Compliance with f'm" of the CBC.  The Contractor can establish f'm by either Sections 2105.3.2, 2105.3.3, or 2105.3.4.  A set of tests shall be done for each 465 m2 of wall area, but not less than one test per project.  Tests shall be performed on the following materials by the Unit Test Method as defined: 

102

Concrete masonry units shall be tested in accordance with ASTM Designation:  C 140.

103

Grout shall be tested in accordance with ASTM Designation:  C 1019.

104

In addition:

105

Mortar shall be tested in accordance with UBC Standard:  21‑16.
106
Any work not meeting the requirements of section 2105 shall be redone and retested.  Sampling, inspecting, reworking and retesting of material will be done at the contractor's expense.

