SPECIFICATIONS
TESTING LABORATORY SERVICES
Section 01, 45, 29
605-16-601

15 pages

20 January 2017

Loma Linda, California VA Health Care System (605)
Replace Main Storm Water Drain and Vent Piping

CONSTRUCTION



VA Loma Linda Heal thcare System January 20, 2017
Repl ace Main Storm Water, Waste and Vent Piping VA 605-16-601

SECTI ON 01 45 29
TESTI NG LABORATORY SERVI CES

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies materials testing activities and inspection
services required during project construction to be provided by a
Testing Laboratory retained by the Departnment of Veterans Affairs
1.2 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
B. American Association of State H ghway and Transportation Oficials

( AASHTO) :

T27-11. .. .. St andard Met hod of Test for Sieve Anal ysis of
Fi ne and Coarse Aggregates

T96-02 (R2006).......... Standard Met hod of Test for Resistance to

Degradati on of Small-Size Coarse Aggregate by
Abrasion and Inpact in the Los Angel es Machi ne

T99-10. ... ... .. St andard Met hod of Test for Misture-Density
Rel ations of Soils Using a 2.5 Kg (5.5 Ib.)
Ramrer and a 305 mm (12 in.) Drop

T104-99 (R2007)......... St andard Met hod of Test for Soundness of
Aggregate by Use of Sodi um Sul fate or Magnesi um
Sul fate

T180-10................. St andard Met hod of Test for Misture-Density

Rel ati ons of Soils using a 4.54 kg (10 I b.)
Ramrer and a 457 mm (18 in.) Drop
T191-02(R2006).......... Standard Method of Test for Density of Soil In-
Pl ace by the Sand- Cone Met hod
C. Anerican Concrete Institute (AC):

506. 4R-94 (R2004)....... Gui de for the Evaluation of Shotcrete
D. Amrerican Society for Testing and Materials (ASTM:
A325-10................. Standard Specification for Structural Bolts,

Steel, Heat Treated, 120/105 ksi M ni mum
Tensile Strength

A370-12. ... ... ... .. Standard Test Methods and Definitions for
Mechani cal Testing of Steel Products
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A416/ AA16M 10. .

A490-12........

C31/ C31m 10. . ..

C33/C33M 11a. . .
C39/ C39m 12. . ..

C109/ C109M 11b.

C136-06........

C138/ C138M 10b.

C140-12........

C143/ C143M 10a.

Cl172/ C172M 10. .

C173/ C173M 10b.

C330/ C330M 09. .

C567/ C567M 11. .

Cr80-11........

C1019-11.......

C1064/ C1064M 11

Wast e and Vent Piping VA 605-16-601

Standard Specification for Steel Strand,

Uncoat ed Seven-Wre for Prestressed Concrete
Standard Specification for Heat Treated Steel
Structural Bolts, 150 ksi M ninum Tensil e
Strength

Standard Practice for Mking and Curing
Concrete Test Specinmens in the Field

Standard Specification for Concrete Aggregates
St andard Test Method for Conpressive Strength
of Cylindrical Concrete Specinens

Standard Test Method for Conpressive Strength
of Hydraulic Cenent Mrtars

St andard Test Method for Sieve Analysis of Fine
and Coarse Aggregates

Standard Test Method for Density (Unit Weight),
Yield, and Air Content (Gravinmetric) of
Concrete

Standard Test Methods for Sanpling and Testing
Concrete Masonry Units and Related Units
Standard Test Method for Slunp of Hydraulic
Cenment Concrete

Standard Practice for Sanpling Freshly M xed
Concrete

Standard Test Method for Air Content of freshly
M xed Concrete by the Volunetric Method

St andard Specification for Lightweight
Aggregates for Structural Concrete

Standard Test Method for Density Structural

Li ght wei ght Concrete

Standard Test Method for Pre-construction and
Construction Evaluation of Mdirtars for Plain
and Reinforced Unit Masonry

St andard Test Method for Sanpling and Testing
G out

Standard Test Method for Tenperature of Freshly
M xed Portland Cement Concrete
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Cl077-11c............... Standard Practice for Agencies Testing Concrete
and Concrete Aggregates for Use in Construction

and Criteria for Testing Agency Eval uation

Cl314-11a............... St andard Test Method for Conpressive Strength
of Masonry Prisns

D422-63(2007) . .......... Standard Test Method for Particle-Size Analysis
of Soils

D698-07el............... St andard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort

D1140-00(2006).......... Standard Test Methods for Ampunt of Material in
Soils Finer than No. 200 Sieve

D1143/D1143M 07el....... Standard Test Methods for Deep Foundations
Under Static Axial Conpressive Load

D1188-07el.............. Standard Test Method for Bulk Specific Gavity

and Density of Conpacted Bitum nous M xtures
Usi ng Coated Sanpl es

D1556-07................ Standard Test Method for Density and Unit
Wei ght of Soil in Place by the Sand-Cone Mt hod
D1557-09................ St andard Test Methods for Laboratory Compaction

Characteristics of Soil Using Mddified Effort
(56,000ft Ibf/ft3 (2,700 KNm nB))

D2166-06................ Standard Test Method for Unconfined Conpressive
Strength of Cohesive Soil

D2167-08) . .............. Standard Test Method for Density and Unit
Wei ght of Soil in Place by the Rubber Ball oon
Met hod

D2216-10................ Standard Test Methods for Laboratory

Det ermi nation of Water (Misture) Content of
Soil and Rock by Mass

D2974-07a. .. ............ Standard Test Methods for Misture, Ash, and
Organic Matter of Peat and O her Organic Soils
D3666-11................ St andard Specification for M nimum Requirenents

for Agencies Testing and | nspecting Road and
Pavi ng Materials

D3740-11................ Standard Practice for M ni mum Requirenents for
Agenci es Engaged in Testing and/or |nspection
of Soil and Rock as used in Engi neering Design

and Construction
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E

D6938-10................ Standard Test Method for In-Place Density and
Water Content of Soil and Soil - Aggregate by
Nucl ear Met hods (Shal | ow Dept h)

E94-04(2010)............ St andard CGui de for Radi ographi ¢ Exam nation

E164-08................. Standard Practice for Contact U trasonic
Testing of Weldnents

E329-11c................ Standard Specification for Agencies Engaged in
Construction I nspection, Testing, or Specia
| nspection

E543-09................. St andard Specification for Agencies Perform ng

Non- Destructive Testing

E605-93(R2011).......... Standard Test Methods for Thickness and Density
of Sprayed Fire Resistive Material (SFRM
Applied to Structural Menbers

E709-08................. Standard Guide for Magnetic Particle
Exam nati on
E1155-96(R2008)......... Det erm ning FF Fl oor Flatness and FL Fl oor

Level ness Nunbers
Ameri can Wl ding Society (AWS):
D1.D1.1M10............. Structural Wel ding Code- Stee

1. 3 REQUI REMENTS:

A

Accreditation Requirenents: Construction materials testing |aboratories
nmust be accredited by a | aboratory accreditation authority and will be
required to submt a copy of the Certificate of Accreditation and Scope
of Accreditation. The | aboratory’ s scope of accreditation rmust include
t he appropriate ASTM standards (i.e.; E329, Cl1077, D3666, D3740, A880,
E543) listed in the technical sections of the specifications.
Laboratories engaged in Hazardous Materials Testing shall neet the
requi renents of OSHA and EPA. The policy applies to the specific

| aboratory performng the actual testing, not just the “Corporate
Ofice.”

I nspection and Testing: Testing |aboratory shall inspect materials and
wor kmanshi p and performtests described herein and additional tests
requested by Resident Engineer. Wen it appears nmaterials furnished, or
wor k perfornmed by Contractor fail to neet construction contract

requi renents, Testing Laboratory shall direct attention of Resident

Engi neer to such failure.
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C

D

Witten Reports: Testing |laboratory shall submt test reports to

Resi dent Engi neer, Contractor, unless other arrangenents are agreed to
in witing by the Resident Engineer. Submit reports of tests that fai
to nmeet construction contract requirenents on col ored paper

Verbal Reports: G ve verbal notification to Resident Engineer

i mediately of any irregularity.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 EARTHWORK:

A

B

CGeneral : The Testing Laboratory shall provide qualified personnel
materials, equipment, and transportation as required to performthe
services identified/required herein, within the agreed to schedul e
and/or tine frame. The work to be perforned shall be as identified

herein and shall include but not be limted to the foll ow ng:
1. OQoserve fill and subgrades during proof-rolling to eval uate
suitability of surface material to receive fill or base course.

Provi de recommendati ons to the Resident Engi neer regarding
suitability or unsuitability of areas where proof-rolling was
observed. Where unsuitable results are observed, w tness excavation
of unsuitable material and recomrend to Resident Engi neer extent of
renoval and replacenent of unsuitable materials and observe proof -
rolling of replaced areas until satisfactory results are obtained.

2. Provide full time observation of fill placenent and conpaction and
field density testing in building areas and provide full tine
observation of fill placenent and conpaction and field density
testing in pavement areas to verify that earthwork conpaction
obtained is in accordance with contract docunents.

3. Provide supervised geotechnical technician to inspect excavation,
subsurface preparation, and backfill for structural fill.

Testing Compacti on:

1. Determnmine nmaxi mum density and opti mum noi sture content for each type
of fill, backfill and subgrade material used, in conpliance with
ASTM D1557.

2. Make field density tests in accordance with the prinmary testing
nmet hod foll owi ng ASTM D6938 wherever possible. Field density tests
utilizing ASTM D1556, or ASTM D2167 shall be utilized on a case by
case basis only if there are problens with the validity of the
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results fromthe primary nmethod due to specific site field
conditions. Should the testing | aboratory propose these alternative
nmet hods, they shoul d provide satisfactory explanation to the

Resi dent Engi neer before the tests are conduct ed.

a. Building Slab Subgrade: At |east one test of subgrade for every
185 n? (2000 square feet) of building slab, but in no case fewer
than three tests. In each conpacted fill |ayer, performone test
for every 185 nt (2000 square feet) of overlaying building slab
but in no case fewer than three tests.

b. Foundation Wall Backfill: One test per 30 m (100 feet) of each
| ayer of conpacted fill but in no case fewer than two tests.

c. Pavenent Subgrade: One test for each 335 n? (400 square yards),
but in no case fewer than two tests.

d. Curb, CGutter, and Sidewal k: One test for each 90 m (300 feet),
but in no case fewer than two tests.

e. Trenches: One test at nmaxi mum 30 m (100 foot) intervals per 1200
nm (4 foot) of vertical |ift and at changes in required density,
but in no case fewer than two tests.

f. Footing Subgrade: At |east one test for each |ayer of soil on
whi ch footings will be placed. Subsequent verification and
approval of each footing subgrade nmay be based on a visua
conpari son of each subgrade with related tested subgrade when
acceptabl e to Resident Engineer. In each conpacted fill |ayer
bel ow wal | footings, performone field density test for every 30
m (100 feet) of wall. Verify subgrade is level, all |oose or
di sturbed soils have been renoved, and correl ate actual soi
conditions observed with those indicated by test borings.

C. Fill and Backfill Material G adation: One test for gradation of fil
and backfill material shall be deternined by soil engineer
D. Testing for Footing Bearing Capacity: Evaluate if suitable bearing
capacity material is encountered in footing subgrade.
E. Testing Materials: Test suitability of on-site and off-site borrow as
directed by Resident Engi neer
3.2 FOUNDATI ON PI LES: NOT USED
3.3 FOUNDATI ON CAI SSONS: NOT USED
3.4 LANDSCAPI NG NOT USED
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3. 8 CONCRETE:
A. Batch Plant Inspection and Materials Testing:

1. Perform continuous batch plant inspection until concrete quality is
established to satisfaction of Resident Engineer with concurrence of
Contracting Oficer and perform periodic inspections thereafter as
det ermi ned by Resi dent Engi neer

2. Periodically inspect and test batch proportioning equi pnent for
accuracy and report deficiencies to Resident Engi neer

3. Sanple and test mx ingredients as necessary to insure conpliance
wi th specifications.

4. Sanple and test aggregates daily and as necessary for noisture
content. Test the dry rodded wei ght of the coarse aggregate whenever
a sieve analysis is nade, and when it appears there has been a
change in the aggregate.

5. Certify, in duplicate, ingredients and proportions and anounts of

ingredients in concrete conformto approved trial mxes. \Wen
concrete is batched or mixed off inmrediate building site, certify
(by signing, initialing or stanping thereon) on delivery slips
(duplicate) that ingredients in truck-load m xes conformto
proportions of aggregate weight, cement factor, and water-cenent

rati o of approved trial m xes.

B. Field Inspection and Materials Testing:

1

Provide a technician at site of placenment at all tinmes to perform
concrete sanpling and testing.

Revi ew the delivery tickets of the ready-m x concrete trucks
arriving on-site. Notify the Contractor if the concrete cannot be
placed within the specified time limts or if the type of concrete
delivered is incorrect. Reject any |loads that do not conply with the
Specification requirenents. Rejected |loads are to be renpved from
the site at the Contractor’s expense. Any rejected concrete that is
pl aced will be subject to renoval

Take concrete sanples at point of placement in accordance with ASTM
C172. Mol d and cure conpression test cylinders in accordance with
ASTM C31. Make at |east three cylinders for each 40 n® (50 cubic
yards) or l|less of each concrete type, and at |east three cylinders
for any one day's pour for each concrete type. After good concrete

quality control has been established and nmai ntai ned as determ ned by
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Resi dent Engi neer nake three cylinders for each 80 n® (100 cubic
yards) or |less of each concrete type, and at |east three cylinders
fromany one day's pour for each concrete type. Label each cylinder
with an identification nunmber. Resident Engi neer may require
additional cylinders to be nolded and cured under job conditions.

4. Performslunp tests in accordance with ASTM Cl43. Test the first
truck each day, and every tine test cylinders are nade. Test punped
concrete at the hopper and at the di scharge end of the hose at the
begi nni ng of each day’s punping operations to determ ne change in
sl unp.

5. Determine the air content of concrete per ASTM Cl73. For concrete
required to be air-entrained, test the first truck and every 20 n#
(25 cubic yards) thereafter each day. For concrete not required to
be air-entrained, test every 80 n® (100 cubic yards) at random For
punped concrete, initially test concrete at both the hopper and the
di scharge end of the hose to determine change in air content.

6. If slunp or air content fall outside specified limts, make anot her
test inmmediately from another portion of sane batch.

7. Performunit weight tests in conmpliance with ASTM C138 for nornma
wei ght concrete and ASTM C567 for |ightweight concrete. Test the
first truck and each tine cylinders are nade.

8. Notify laboratory technician at batch plant of mix irregularities
and request materials and proportioning check

9. Verify that specified m xi ng has been acconpli shed.

10. Environnmental Conditions: Determ ne the tenperature per ASTM Cl1064
for each truckl oad of concrete during hot weather and col d weat her
concreting operations:

a. Wihen anbient air tenperature falls below 4.4 degrees C (40
degrees F), record maxi mum and minimum air tenperatures in each
24 hour period; record air tenperature inside protective
encl osure; record mninumtenperature of surface of hardened
concrete.

b. When anbient air tenperature rises above 29.4 degrees C (85
degrees F), record maxi mum and minimum air tenperature in each 24
hour period; record minimumrelative humdity; record maxi mum
wi nd velocity; record maxi numtenperature of surface of hardened

concrete.
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11. Inspect the reinforcing steel placenent, including bar size, bar
spaci ng, top and bottom concrete cover, proper tie into the chairs,
and grade of steel prior to concrete placement. Submt detail ed
report of observations.

12. Observe conveying, placenent, and consolidation of concrete for
conformance to specifications.

13. Observe condition of forned surfaces upon renoval of formaork prior
to repair of surface defects and observe repair of surface defects.

14. Observe curing procedures for conformance with specifications,
record dates of concrete placenent, start of prelimnary curing,
start of final curing, end of curing period.

15. Observe preparations for placenment of concrete:

a. |Inspect handling, conveying, and placing equi pnent, inspect
vi brating and conpacti on equi prment.

b. Inspect preparation of construction, expansion, and isolation
joints.

16. Observe preparations for protection from hot weather, cold weather,
sun, and rain, and preparations for curing.

17. Observe concrete m xing:

a. Monitor and record amount of water added at project site.
b. Observe m ni num and nmaxi num m xi ng ti nmes.

18. Measure concrete flatwork for |evel ness and flatness as foll ows:

a. Perform Floor Tol erance Measurements Fg and F_ in accordance with
ASTM E1155. Cal cul ate the actual overall F- numbers using the
i nferior/superior area nethod.

b. Performall floor tolerance neasurenments within 48 hours after
slab installation and prior to renmoval of shoring and for mwork.

c. Provide the Contractor and the Resident Engineer with the results
of all profile tests, including a running tabulation of the
overall Fr and F_ values for all slabs installed to date, within
72 hours after each slab installation

19. Ot her inspections:
a. Grouting under base plates.
b. Grouting anchor bolts and reinforcing steel in hardened concrete.
C. Laboratory Tests of Field Sanples:

1. Test conpression test cylinders for strength in accordance with ASTM

C39. For each test series, test one cylinder at 7 days and one

cylinder at 28 days. Use remaining cylinder as a spare tested as
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directed by Resident Engineer. Conpile |aboratory test reports as

foll ows: Conpressive strength test shall be result of one cylinder,

except when one cylinder shows evidence of inproper sanpling,

nmol di ng or testing, in which case it shall be discarded and strength

of spare cylinder shall be used.

2. Make weight tests of hardened |ightweight structural concrete in
accordance with ASTM C567.
3. Furnish certified conpression test reports (duplicate) to Resident

Engi neer. In test report, indicate the follow ng informtion:

a. Cylinder identification nunber and date cast.

b. Specific location at which test sanples were taken

c. Type of concrete, slunmp, and percent air

d. Compressive strength of concrete in MPa (psi).

e. Weight of |ightweight structural concrete in kg/n® (pounds per
cubic feet).

f. Weat her conditions during placing.

g. Tenperature of concrete in each test cylinder when test cylinder
was nol ded.

h. Maxi mum and m ni mum anbi ent tenperature during placing.

i. Ambient tenperature when concrete sanple in test cylinder was
t aken.

j. Date delivered to | aboratory and date tested.

3.9 RElI NFORCEMENT:

w W W w w

A. Review m Il test reports furnished by Contractor.
B. Make one tensile and one bend test in accordance with ASTM A370 from

each pair of sanpl es obtained.

Witten report shall include, in addition to test results, heat nunber,
manuf acturer, type and grade of steel, and bar size.

Performtension tests of mechanical and wel ded splices in accordance
with ASTM A370.

.10 SHOTCRETE: NOT USED

.11 PRESTRESSED CONCRETE: NOT USED

.12 ARCHI TECTURAL PRECAST CONCRETE: NOT USED
.13 MASONRY: NOT USED

.14 STRUCTURAL STEEL:

A. General: Provide shop and field inspection and testing services to

certify structural steel work is done in accordance with contract
docunents. Wl ding shall conformto AWS D1.1 Structural Welding Code.
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B. Prefabrication Inspection

1. Review design and shop detail drawi ngs for size, length, type and

| ocation of all welds to be nmde.

2. Approve wel ding procedure qualifications either by pre-qualification

or

by wi tnessing qualifications tests.

Approve wel der qualifications by certification or retesting.

Approve procedure for control of distortion and shrinkage stresses.

Approve procedures for welding in accordance with applicable
sections of AWS D1. 1.
C. Fabrication and Erection:

1. Weld Inspection:

a.

I nspect wel di ng equi pnrent for capacity, maintenance and wor ki ng

condi tion.

Verify specified el ectrodes and handling and storage of

el ectrodes in accordance with AW DL. 1.

I nspect preparation and assenbly of materials to be wel ded for

conformance with AWS D1. 1.

I nspect preheating and interpass tenperatures for conformance

with AWS DI. 1.

Measure 25 percent of fillet welds.

Wel di ng Magnetic Particle Testing: Test in accordance with ASTM

E709 for a m ni num of:

1) 20 percent of all shear plate fillet welds at random fina
pass only.

2) 20 percent of all continuity plate and bracing gusset plate
fillet welds, at random final pass only.

3) 100 percent of tension nmenber fillet welds (i.e., hanger
connection plates and other simlar connections) for root and
final passes.

4) 20 percent of length of built-up colum nenber partia
penetration and fillet welds at random for root and fina
passes.

5) 100 percent of length of built-up girder menber partia
penetration and fillet welds for root and final passes.

Wel di ng U trasonic Testing: Test in accordance with ASTM E164 and

AWS D1.1 for 100 percent of all full penetration welds, braced

and norment frame columm splices, and a mni mum of 20 percent of

all other partial penetration colum splices, at random
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h. Vel di ng Radi ographi c Testing: Test in accordance with ASTM E94,
and AWs D1.1 for 5 percent of all full penetration welds at
random Radi ographic testing only for very large jobs or those
with conplicated full penetration welds

i. Verify that correction of rejected welds are made in accordance
with AWS D1. 1.

j. Testing and inspection do not relieve the Contractor of the
responsibility for providing materials and fabrication procedures
in conpliance with the specified requirenents.

2. Bo

a. I nspect high-strength bolted connections in accordance Al SC
Specifications for Structural Joints Using ASTM A325 or A490
Bol t s.

t I nspection:

b. Slip-Critical Connections: |Inspect 10 percent of bolts, but not
less than 2 bolts, selected at randomin each connection in
accordance with Al SC Specifications for Structural Joints Using
ASTM A325 or A490 Bolts. Inspect all bolts in connection when one
or nore are rejected.

c. Fully Pre-tensioned Connections: Inspect 10 percent of bolts, but
not less than 2 bolts, selected at randomin 25 percent of
connections in accordance with Al SC Specification for Structura
Joi nts Using ASTM A325 or A490 Bolts. Inspect all bolts in
connection when one or nore are rejected.

d. Bolts installed by turn-of-nut tightening may be inspected with
cal i brated wench when visual inspection was not performed during
ti ght eni ng.

e. Snug Tight Connections: Inspect 10 percent of connections
verifying that plies of connected el enents have been brought into
snug contact.

f. Inspect field erected assenblies; verify locations of structura
steel for plunbness, level, and alignnent.

D. Submit inspection reports, record of welders and their certification,
and identification, and instances of nonconpliance to Resident

Engi neer.

3. 15 STEEL DECKI NG NOT USED
3. 16 SHEAR CONNECTOR STUDS: NOT USED
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3. 17 SPRAYED- ON FI REPROCFI NG

A

Provide field inspection and testing services to certify sprayed-on
fireproofing has been applied in accordance with contract docunents.
otain a copy of approved submttals from Resident Engineer.

Use approved installation in test areas as criteria for inspection of

wor k.

Test sprayed-on fireproofing for thickness and density in accordance

wi th ASTM E605.

1. Thickness gauge specified in ASTM E605 may be nodified for pole
ext ension so that overhead sprayed material can be reached from
floor.

Location of test areas for field tests as foll ows:

1. Thickness: Sel ect one bay per floor, or one bay for each 930 n?
(10, 000 square feet) of floor area, whichever provides for greater
nunber of tests. Take thickness determ nations from each of
followi ng |l ocations: Metal deck, beam and col um.

2. Density: Take density determ nations fromeach floor, or one test
fromeach 930 nt (10,000 square feet) of floor area, whichever
provi des for greater nunber of tests, fromeach of the follow ng
areas: Underside of netal deck, beam flanges, and beam web.

Submit inspection reports, certification, and instances of

nonconpl i ance to Resi dent Engi neer

3.18 TYPE OF TEST:

Approxi mat e Nunber of Tests Required

Ear t hwor k:

Laborat ory Conpaction Test, Soils:

(ASTM D1557)

Field Density, Soils (AASHTO T191, T205, or T238)
Penetration Test, Soils

Landscapi ng:

Topsoi |l Test

Aggr egat e Base:
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Laborat ory Conpaction, (ASTM D1557)

Fi el d Density, (ASTM D1556)

Aggregat e, Base Course Gradation (AASHTO T27)
Wear (AASHTO T96)

Soundness (AASHTO T104)

D. Asphalt Concrete:
Field Density, ASTM D1188
Aggregate, Asphalt Concrete Gradation (AASHTO T27)
Wear (AASHTO T96)
Soundness (AASHTO T104)

E. Concrete:
Maki ng and Curing Concrete Test Cylinders (ASTM C31)
Conpressive Strength, Test Cylinders (ASTM C39)
Concrete Slunp Test (ASTM C143)
Concrete Air Content Test (ASTM C173)
Unit Weight, Lightweight Concrete (ASTM C567)
Aggregate, Normal Weight: G adation (ASTM C33)
Del et eri ous Substances (ASTM C33)
Soundness (ASTM C33)
Abr asi on (ASTM C33)
Aggregat e, Lightweight Gadation (ASTM C330)
Del et eri ous Substances (ASTM C330)
Unit Weight (ASTM C330)
Fl at ness and Level ness Readi ngs (ASTM E1155) (nunber of days)

F. Reinforcing Steel:
Tensil e Test (ASTM A370)
Bend Test (ASTM A370)
Mechani cal Splice (ASTM A370)
Wl ded Splice Test (ASTM A370)

G Shotcrete:
Taki ng and Curing Test Cores (ACI 506)

Conpressive Strength, Test Cores (ACH 506)

H. Prestressed Concrete:
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Testing Strands (ASTM A416)

. Masonry:
Maki ng and Curing Test Cubes (ASTM C109)
Conpressive Strength, Test Cubes (ASTM C109)
Sanpling and Testing Mortar, Conp. Strength (ASTM C780)
Sanpling and Testing Grout, Conp. Strength (ASTM C1019)
Masonry Unit, Conpressive Strength (ASTM C140)
Prism Tests (ASTM C1314)
J. Structural Steel:
U trasonic Testing of Welds (ASTM E164)
Magnetic Particle Testing of Welds (ASTM E709)
Radi ographic Testing of Welds (ASTM E94)

K. Sprayed-On Fireproofing:
Thi ckness and Density Tests (ASTM E605)

L. I nspection:
Techni cal Personnel (Man-days)
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