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CHAPTER 2G
Pl LE CONSTRUCTI ON

2G01. GENERAL

Information contained in this chapter applies in general to
pile driving on any project; specific infornation pertaining to a
particul ar project should be obtained fromyour supervisor and
fromthe plans and specifications. If a conflict exists between
this chapter and the contract plans and specifications, the
contract will govern.

2G 02. GENERAL REQUI REMENTS

a. Check use of pile. i.e.. point bearing or friction.

b. Check whether piles are to be driven to refusal, a
specified bearing or depth.

c. Check workmanship. materials, and line and grade of
conpl eted work.

d. Maintain all required records.

e. Reject unsatisfactory materials.

f. Check testing of materials.

(1) At source of supply
(2) Onsite

g. Checks Prior to Driving

(1) Check pile lengths required and bearing capacity of
piles.

(2) Check borings to determne the driving resistances to
be expected and types of nmaterials to be encountered.

(3) Check piles as delivered to site and mark piles which
are not acceptable.

(4) Check piles for Iength and have | engths indicated on
pi l es near top.

(5) Check piles nade up for specific locations; have the
pil es location nunber painted on the pile.

(6) Check out pile driving equi pnent for size and
condi tion. Check boiler inspection certificate and other safety
requi renents where steamor conpressed air is used. Continue
checki ng daily.

(7) Obtain and study the brochure printed by the pile
hamrer nmanufacturer pertaining to the hammer being used in order
to learn of hammer capabilities and limtations.

(8) Check types of special piles and obtain the brochures

or panphlets put out by the manufacturers of these piles to become
famliar with the nethods of handling, inspecting and driving.
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(9) Check for pile nunbering plan. Enter in your report the
order driven.

(10) Check that heads are flat and snooth and are nornal to
the 1 ongitudinal axis.

h. Checks During Driving

(1) Check care in handling piles, overdriving, hitting
obstructions, driving out of plunb, retardation of stroke and
sequence of driving.

(2) Check strata into which piles are driven and depths.
Check agai nst profile of borings.

(3) Check that records include type of pile, |ength used,
type and size of hammer, manufacturer, strokes per mnute, blows
per foot, nunber of blows per inch of penetration, elevations of
pile butt and tip after driving.

(4) Check that approval is obtained for relocation of piles
or driving additional piles.

(5) Check the behavior of the pile during driving.

(a) Check hardness of driving at various depths against the
strata shown on the boring | og.

(b) Check for deviations which indicate broken piles,
obstructions or driving irregularities. Check inside |length
agai nst out si de narki ngs.

(6) Check steel driving shoes used on wood or concrete
pi l es. Check damage to pile tip by pulling an occasional pile.

(7) Check that piles are driven continuously. If driving is
suspended, note the tip grade at the tine of the shutdown and the
duration of the del ay.

(8) Check uplift on piles.

(a) Check when piles are driven in groups or clusters for
heavi ng of earth around the piles.

(b) Check grade on piles after they are driven and | ater
rechecked.

(c) Check with your supervisor if heaving occurs.

(9) Check that use of small tips is avoided. Check damage
to tips on wood piles by pulling an occasional pile.

(10) Check for preparation of pile schedule and | engths.
(a) Drive several piles adjacent to boring |ocations.
(b) Note blows per foot for each foot.

(c) Conpare (b) with boring data.

(11) Check that piles are set vertically, or, if batter

piles, on the axis which they are to follow Check that the hamrer
is centered over the pile.
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(12) Check use of tenplates or tinber bracing for guiding
pi | es when driving without | eads.

(a) Check deviation fromproper |location. Cut off and
abandon and drive new pile.

(b) Pull and redrive.

(13) Check jetting is used only with approval of
super vi sor.

(a) Check depth jetting permtted.

(b) Check for wal king out of plunb and | oosening of piles
previously driven.

(c) Check that piles are redriven after jetting in area is
conpl et ed.

(d) Check possibility of danage to existing structures if
jetting permtted.

(14) Check lagging is used only with prior approval.

(15) Check piles are not driven within 100 feet of concrete
l ess than 7 days ol d.

(16) Check ownership and paynent of pile cut-offs. Check if
cut-of f lengths are excessive.

(17) Make sure your records indicate pay |engths.

(18) Check deviations frompile schedule; notify your
super vi sor.

(19) Ensure pile driving is not started until approval is
given as to the type and wei ght of the hamrer to be used.

i. Site Conditions. Inspection of Equipnent

(1) Check for unfavorable conditions such as rock, |edge,
boul ders not indicated on draw ngs, excessive soft spots, crusts,
ol d foundations disclosed during construction, and report to your
super vi sor.

(2) Check site conditions, including |ines, grades,
foundation preparation, all available boring information, right-
of -way, roadways, streams or other waterways, terrain, and all
driving conditions.

(3) Check equi pnent proposed for use by the contractor will
produce the finished work of requirenent standards within the
schedul ed tine.

(a) Check size of hammer.

(b) Check type of driving hanmer bases, anvils and caps
agai nst type of piling.

(c) Check followers are used only with the approval of your
super vi sor.
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(d) Check condition of hamer for wear, inproper
adj ustment, poor lubrication, long hose |engths, |eaks and drops
in steam pressure.

(e) Check double-acting and differential-acting hammers are
run at nmanufacturer*s rated speeds.

j. Pile Driving Procedure

(1) Check with supervisor procedure to be foll owed.

(2) Check formula to be used as a guide in determ ning
bearing capacity.

(3) Check mininmmbearing value to be obtained if not
st at ed.

(4) Check with supervisor for blows per inch (or fraction
of an inch penetration) for the last ten blows to be obtained when
driving to refusal.

2G 03. TESTS AND RECORDS

a. Tests

(1) Check test piles to be driven and nethod of | oading.
(2) Check time required between driving and testing.

(3) Check test pile operation and log all data.

b. Records-Check daily job records of pile driving
operations are conplete and contain the follow ng information:

(1) Site

(a) Depth of water (if any). (Condition of bottomif pile
driver is in water).

(b) Elevation of water surface, tidal and streamflow or
current observations.

(c) Eevation of ground surface.

(d) Gound-water elevation.

(e) Character of surface soil.

(f) Effect of pile driving on elevation of soil surface.
(g) Weather-Tenperature, precipitation, high winds.

(h) Ground surface- Depth of frost (if any), wet, nuddy, or
dry.

(2) Location of Pile

(a) ldentification by reference nunber on plan approved for
field use.

(b) Actual location as driven and length of pile driven.

(3) Driving Record
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(a) Pile Data - type and length used.

(b) Hammrer Data —type and size and manufacturer of hammer
used.

(c) Driving Data —blows per inch penetration, and
el evation of butt and tip after driving.

2G 04. 1 NSPECTI ON

a. Steel Pile - HPiles. Pipe Piles. Sheet Piling

(1) Check upon delivery grade and type of steel and mll
certificates.

(2) Check dianeter, weight and type.

(3) Check surface condition, condition of interlocks,
condition of pile point and pile head reinforcing or shaping.

(4) Check bends of flange injuries in shipment or handling.

(5) Check for defective rivets or welds, and fit at
splices.

(6) Check certification of welders.

(7) Check nunber of splices per pile.

(8) Check storage and handling nethods.

(9) Check interlock dinensions for interchange and pl aci ng
of piles for location, spacing, direction and threading of
interlock of sheet piles.

(10) Check that driving operations do not rupture
interl ock.

(11) Check on encl osed sheet pile structures for accuracy
of initial pile location and pl unbness.

(12) Check last closure pile is driven free w thout janmm ng
or causing damage of interl ocks.

(13) Check splices are staggered, and allowabl e splices per
pile.

(14) Check cutoff elevations and all owabl e tol erances.
(15) Check handling and pulling holes are provided.
(16) Check expansion and contraction all owances on wal ers.

(17) Check caps are not placed before sway bracing,
wel ding, etc. is conpleted.

(18) Check concrete is not dunped in pipe piles through
wat er .

(19) Check sheet piling is left slightly higher than cutoff
el evation.
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(20) Check every tenth sheet pile is pinned to prevent
wal ki ng and to maintai n pl unbness.

(21) Check that steel pipe tops frayed or battered during
driving are cut of f

b. Tinber Pile (Round)

(1) Check type of tinber as delivered.
(2) Check dinensions and strai ghtness of the pile.

(3) Check for decay, knots, splits, shakes, crooks and
bends.

(4) Check preparation of points and heads for driving.
(5) Check nethods and anount of treatment required.
(6) Check renoval of bark.

(7) Check treated tinber piling is not handled with cant
dogs, spi ke poles, or hooks.

(8) Check all cuts and breaks are treated.
(9) Check use of collars or bands.
(10) Check the head of a tinmber pile is recut, if brooned.

(11) Check that driving of piles beyond the point of
refusal is not permtted.

(12) Check cutoffs for all structures.
(13) Check bolt hol es.

(a) Check holes bored for drift bolts are 1/16—nch smaller
in dianeter than the drift bolt.

(b) Check holes in treated piles and tinbers are filled
with hot creosote and where not used tightly closed by a treated
pl ug.

(c) Check that holes are not bored or spikes driven in
treated piles to support scaffolding.

(14) Check treated piles are cut off only during favorable
weat her .

(15) Check cutting of treated spreaders, wal ers and piles
is not done to permt fitting, unless approved.

(16) Check ends of bolts and tie rods extending nore than 3
i nches beyond the nut are cut off to that Iength. Ends of all
bolts shall be bent or battered after the nut is tight.

(17) Check bolts and tie rods have at |east 3 inches of
threads remaining under the nut after tightening the nut.

(18) Check walers for overlap, each on each, and that
proper nunber of piling is included in the overl ap.
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(19) Check washers for nake, weight, shape and size.

c. Tinber Pile (Sheet)

(1) Check on-site fabrication (Wakefield) for surfacing,
grade and size of lunber; size and length of nails, spikes or
bol ts; proper dinensioning of fabricated work (tongue—and-groove
di mensions); required nailing or fastening procedures.

(2) Check used Wakefield piling for tongue-and-groove
di mensions, suitability of piling and proper |engths.

(3) Check painting of piles.

(4) Check nailing of driven piles is such as to prevent
springi ng.

(5) Check liners and caps installation.

d. Concrete Sheet Piling

(1) Check tongue—and-groove interlocks are not chipped,
cracked or broken.

(2) Check units are of uniformshape, true, and straight.
War ped, bent or broken piles shall be rejected.

(3) Check interlocks are fully grouted, where
wat ertightness is required.

e. Precast Concrete Piling

(1) Check quality of the concrete.
(a) Record concrete m x used.
(b) Check for conformance with approved m x.

(2) Check reinforcement is free fromrust and scal e and
pl aced properly.

(3) Check casting yard operations for the follow ng:
(a) Casting floor will be firm
(b) Wdth of pallet boards.

(c) Al cut ends of reinforcing tie wire are turned away
fromformsurface.

(d) Al inside surfaces of forms are snooth and cl ean.

(e) Chanfer strip (if required) is in place and firny
attached to form

(f) Bracings and bl ocki ng between and around each piling
firm

(g) Check pile forms are level and straight with no
openi ngs.

(h) Check placing is continuous fromstart to conpletion,
begi nning at the head and working toward point.
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(i) Check top surface is secreted and brushed to a uniform
even texture sinmilar to that produced by the fornmns.

(j) Check upon conpletion of placenent, each pile is
stanped or marked on head and point to indicate date and | ength.

(k) Check as soon as practical that the lifting and stack
points are painted on each pile.

(1) Check curing.

nm) Check handling of pile is not permtted until the
required strength has been attai ned.

(n) Check lifting cables are provided with sone device to
equalize the pull at all lifting points.

f. Cast-1n-Place Concrete Piles

(1) Check quality of the concrete.
(a) Record concrete m x used.
(b) Check for conformance with approved m x.
(2) Check reinforcement for cleanliness and placenent.
(3) Check the prepared pile hole, before placing
reinforcenent, to check full dinensions and to see that no
swel 'ing or novenent of the soil occurs before placing concrete.

(4) Check identification of casings as delivered with those
inspected and accepted at the manufacturer*s plant.

(5) Check the driven casing for ruptures and pl unbness
before placing reinforcenent or concrete, when the casing is to be
left in the ground.

(6) Check that prepared pile hole is free of water before
pl aci ng concrete.

(7) Check the elapsed time after placing concrete before
placing the load on the pile.

2G 05. I NSTALLATI ON

a. Ceneral

(1) Check layout location for piles.

(2) Check tenplate for sturdiness and el evation.

(3) Check pile hamrer data before driving commences.

(4) Check boiler certificate is obtained fromcontractor if
steamis used.

(5) Check handling of piles. Insist that pickup points be
used.

(6) Check length and size of each pile for required
| ocation.
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(7) Check penetration of pile imediately after setting and
record in Daily Driving Log.

(8) Check alignnent laterally, longitudinally and
vertically; also batter lines (if battered piles are required).

(9) Check cushion condition beneath during actual driving
operati on.

(10) Check continuous driving until required depth or
penetration is attained.

b. Concrete Pile

(1) Check that precast concrete piles are protected by
nmeans of driving heads.

(2) Check cast-in—place unit shells are thoroughly cleaned
out with air or water jets and all water renoved before concrete
is placed.

(3) Check reinforcing steel is rigidly assenbled, |owered
into the shell, and adequately secured in proper position until
concrete is placed. Loose bars shall not be permtted.

(4) Check provisions and nethod of cutting and splicing.

c. Driving for Resistance

(1) Check that the ramis operating at full stroke, rated
speed, and under full recommended pressure.

(2) Check any evidence of slow ng down of hamer.

(3) Check cushioning nmaterials for conformance with those
anticipated in the designer*s resistance fornul as.

(4) Check carefully the readings taken inmediately after
resunption of driving.

(5) Check inside piles are driven first, when piles are to
be driven in groups.

d. Overdriving

(1) Check against overdriving when specific depths of
penetration are unattai nabl e due to sone unforeseen condition
under gr ound.

(2) Check sound and character of vibration of the pile
during driving for evidence of overdriving.

(3) Check bouncing of hammer of dissipation of the energy
of the blow in bending or kinking of the pile, as indications of
overdrivi ng.

(4) Check with supervisors the advisability of pulling an
occasional pile to check for damage from overdriving.

e. Tol erances

(1) Check permnissible tolerances are maintained.
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(2) Check guides and tenplates are used to secure proper
alignnment until penetration is sufficient to deternmine its course.

(3) Check springing of piles during driving to bring them
into proper alignnent.

(4) Check tolerance in aligning and plunbing foundation
pi l es which are to be buried.

(5) Check accuracy of line and plunbness for trestles,
docks, small colum footings and wall footings.

(6) Check piling is not trimed or cut to facilitate the
fram ng of sway or |ongitudinal bracing.
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CHAPTER 2H
LEVEE CONSTRUCTI ON AND
EARTH EMBANKMENT CONSTRUCTI ON FOR DAMB

2H01. GENERAL

Thi s chapter covers all operations in connection with
preparing the enbanknent, bl anket foundations and pl acenent and
conpaction of all pernmanent fills and backfills. If a conflict
shoul d exi st between this guide and the contract specifications,
the contract will govern. Al conflicts will be reported to you:
super vi sor.

2H02. GENERAL PROVI SI ONS

a. Lines and G ades

(1) Check extent of survey work to be perfornmed by the
contractor and by the Governnent.

(2) Check whether or not Governnent survey obligations
have been net.

(3) Check, prior to start of work, location of vertical
and horizontal control markers established by the Governnent.

(4) Check that work area linits are plainly narked prior
to start of construction operations.

(5) Check work area limts against real estate property
limts to determ ne ownership status.

(6) Check actual conditions of the site of the proposed
work for agreement with the draw ngs.

(7) Check contractor*s |ayout for accuracy, control and
agreenent with lines and grades on contract draw ngs.

(8) Check that original cross sections are taken before
start of construction.

b. Conduct of the Wrk

(1) Check penetration of material, work and existing
structures.

(2) Check that haul roads are approved prior to use and
mai nt ai ned during construction.

(3) Check rate of excavation from approved borrow sources
or areas of required excavation.

(4) Check contractor*s Environmental Protection Plan.
(a) Is stockpiling required?

(b) Do not permt unauthorized wasting or borrow ng.
(5) Check on the type and frequency of tests the

contractor is required to performin accordance with the
contractor*s quality control plan. (QQ
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(6) Check on the type and frequency of tests the
Covernment is to performfor quality assurance. (QA)

(7) Check to insure that contractor quality control tests
and Governnent quality assurance tests are perfornmed at the
speci fied frequency.

c. Records

(1) Check with your supervisor prior to the start of work
as to type of reports required, frequency, and data to be
i ncl uded.

(2) Check on reason for reports and end use.

2H03. CLEARI NG AND GRUBBI NG

Refer to chapter 2A
2H04. STRIPPING
a. Area Limts - Check.
b. Use of Topsoil
(1) Check stockpiling or borrow ng.
(2) Check work in place.
(3) Check wasting.
c. Stripping - Check depths.

d. Drainage Provisions - Check after stripping.

2H05. FILL MATERIALS

a. Ceneral

(1) Check sources.

(2) Check naterial in place for classification.

(3) Check that unsuitable materials are not placed.

(4) Check various types of fills and the |ocations of
each.

2H 06. EXCAVATI ON

a. Ceneral

(1) Check use of suitable materials.

(2) Check disposal of naterials to be wasted.
(3) Check location of work limts,

(4) Check controls, horizontal and vertical.

(5) Check grades on "cut" stakes.
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b. Specific
(1) Check line and grade of foundation excavati on.
(2) Check excavated section of channels and ditches.
(3) Check renoval of unsuitable material.
(4) Check fill material from borrow
(5) Check excavation areas for drainage.
(6) Check use of interceptor ditches to control runoff.
(7) Check finished slopes as excavation progresses.
(8) Check slope tolerances as the work progresses.

(9) Check for provisions and certification of nmonitoring
equi prent and oper at or.

c. Excavation Wiere Blasting is Enployed

(1) Check contractor*s bl asting pattern agai nst
contractor*s approved pl an.

(2) Check use of test blasts before starting a full scale
bl asting program Mbnitor the test blast programprior to full
scale blasting, if required in the contractor.

(3) Keep a record of quantity of powder used per blast,
the nunber of the fuse del ays used, blasting caps, and the depth
and spacing of the holes.

(4) Check finished slopes in the blasting area for
fractures due to over blasting.

(5) Check size of blasted rock.
(6) Check on need of changing blasting pattern.

(7) Check that requirenents for nonitoring blasts are
bei ng carried out.

2H 07. PREPARATI ON OF FOUNDATI ON

a. Fill - Fill depressions with soil naterial which is to
be pl aced i medi atel y above the foundati on.

b. Loosen Soil Foundation - Check that the area is
scarified, plowed or harrowed.

c. deanup - Check soil foundation is conpacted after
renoval of roots or other debris turned up in the process of
| ooseni ng.

d. Rock Foundation Preparation

(1) Check that all loose material is renoved.

(2) Checks of area to be in contact w th inpervious
materi al s.
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(a) Rock Surface - Thoroughly cleaned by washi ng and
br oom ng.

(b) Cracks, joints and crevices cleaned out using air
and/ or air—water jets.

(c) deaned joints and cracks conpletely filled with
portland cement nortar.

(d) Depressions or cavities satisfactorily filled with
specified material and conpacted. Cavities that cannot be
satisfactorily filled with earth shall be filled with |ean
concrete according to specifications.

(e) No nortar of lean concrete applied or left on snooth
rock surfaces.

(f) Renove all overhanging rock sections existing on the
rock foundation excavated sl ope.

(g) Tie fill concrete to excavated rock face with anchors
if and as required by specifications.

(h) Renove abrupt vertical changes in foundation slope as
specified to preclude excessive differential settlenent or
stress concentrations.
2H 08. PLACEMENT

a. Rolled Fill

(1) Ceneral

(a) Check enbanknent foundation prior to placenment of fill
and bondi ng of foundation nmaterial and fill.

(b) Check during placenent that the enbankment is free
fromlenses, pockets, streaks, and layers of material differing
substantially in texture or gradation from surrounding material.

(c) Check that fill is not placed on frozen material, snow
or ice, and that frozen earth is not placed in the enbanknent.

(d) Check grade of tenporary construction slopes.
(e) Check types of materials:

1. Keep at sane level unless otherw se specified.
2. Check mixing of naterials.

(f) Check layer thickness and conpaction of hand pl aced
material .

(g) Check layer thickness and conpaction of nachi ne-dunped
mat eri al and nachi ne conpacti on.

(h) Check surface drai nage of conpleted portions.
(2) Controlling Factors
(a) Check | oose or conpacted thickness of |ayers

speci fi ed.
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(b) Check naterial, being placed, for gradation at
specific |location.

(c) Check noisture content specified “after conpaction”.
(d) Check rate of placenent.
(e) Check renoval of oversize boul ders.

(f) Check scarifying or wetting |layers per specifications
exclusive of the rock fill.

(g) Conpaction by rolling Equi pment - Check as follows:

=

Type of roller.
2. Nunber of passes.

3. Nunber of rows when tanping rollers used in
tandem Note limtation on tandemrollers in true alignnent.

4. Overlap of each pass.
5. Method used when conpaction by roller inpossible.

b. Hydraulic Fill for Dans

(1) Ceneral
(a) Check for segregation during placenent.
(b) Check gradation of materials.

(c) Check slopes of inpervious central core and pervious
shel I s.

(d) Check rate of construction.
(2) Controlling Factors

(a) Check gradation of the naterial being supplied for the
sl ui cing or punping.

(b) Check the gradation of naterial in the core.
(c) Check naterial in the shell.
(d) Check core width.
(e) Check core is free of sand |enses.
(f) Check location of discharge I|ines.
(g) Check consolidation of core.
(h) Check depth of core pool.
2H09. MJ STURE CONTROL-ROLLED FI LLED SECTI ONS
a. Ceneral

(1) Check noisture content of materials to be placed.
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(2) Check noisture content lints.

b. | npervious Sections

(1) Check for dryness.

(2) Check nethod of wetting:

(a) In borrow pit.

(b) On fill-Check uniformdistribution.

(3) Check for too wet naterial in fill. Dry each |ayer.
(4) Check need for water neter.

(5) Check noisture content after conpaction.

c. Random Sections - Check that same control is used as
for inpervious material or pervious naterial.

d. Pervious Sections

(1) Check that water is added after material has been
spread on the enbanknent.

(2) Check nethod of wetting.
(3) Check that fines are not washed out when wetted.

e. Filter Drainage Layers —No noisture control required.

f. Rock Fill Sections-No noisture control required.

2H 10. COWPACTI ON

a. Ceneral

(1) Check conpaction requirenents for various soils prior
to start of work.

(2) Check testing.

(3) Check that conpaction is obtained within noisture
content linmts.

(4) Check to insure that the contractor*s conpaction
effort is visually inspected at all tines for the required
nunber of passes of the conpaction equipnent.

b. Soil Types as Related to Conpaction

(1) Check specific types - Cohesionl ess, Cohesive and In
Bet ween

(2) Check nethods of conpaction for various types.

c. Methods of Conpaction - Conpaction can be acconplished
by the follow ng nethods:

(1) Surface Rolling - Check that fills are built up in
thin layers.
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Vibration - Check use for foundation work, utilizing

thin layers and cohesionl ess soils.

(3)
(2)

Wat er

Check this nmethod carefully on other than controlled

hydraulic fill operation.

(b)

nmet hods.
d.
(1)

(a)
enpty.

(b)
(¢)
(d)
(e)
(f)
(9)
(h)

Check for use in areas that cannot be reached by ot her

Types of Conpacting Equi pnent

Tanpi ng Sheepsfoot Roller

Check for weight per linear foot of drum weighted and

Check nunber of units.

Check length and di aneter of druns.

Check length of projection of feet fromdrum
Check face area of feet.

Check spacing and staggering of feet.

Check device for cleaning feet.

Check rolling units on multiple-type tanping rollers

for use on uneven ground surfaces and i ndependent rotation.

(1)
(2)
()
(b)
(¢)
(d)
(e)
(f)
(3)
(2)
(b)
(4)
(2)
(b)
(¢)

Check speed of rolling.

Rubber-tired Roller

Check | oad per wheel.

Check nunber of wheels.

Check tires for size and operating pressures.
Check position of wheels.

Check spaci ng of wheels.

Check speed of rolling.

Crawl er- Type Tractor

Check size and wei ght.

Check for use on cohesionless soils.
El ectrical Vibrators

Check vibrations per minute.

Check area of contact.

Check thickness of |ayers.
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(5) Air Tanpers

(a) Check coverage by operator.

(b) Check for use in restricted areas.
(c) Check for thinlifts.

(6) Gasoline Driven Tanper

(a) Check for use in trenches.

(b) Check coverage by operator.

(c) Check for thinlifts.

(7) Gid Roller

(a) Check for use in highway work.

(b) Check contact pressures.

(8) segnented Roller

(a) Check for use on subbase and bases.
(b) Check si ze.

(9) Vibratory Roller

(a) Check wei ght and nunber of vibrations.
(b) Check for use on cohesionl ess soils.
(c) Check speed of rolling.

e. Misture Density Relationship

(1) Check relationship between noisture content and dry
density under a given conpactive effort.

(2) Check results of laboratory data and field conpaction.
(a) Check by field test section.
(b) Check by regular fill operation at start of job.

2H11. HYDRAULIC FILL FOR LEVEES

a. Hydraulic Placenent - Check nethod agai nst approved
pl an of operati ons.

b. Qutlets

(1) Check that waste water is conducted away from
enbankment .

(2) Check frequency of outlets.

(3) Check that no obstruction is between end of discharge
pi pe and outlet.

(4) Check for transverse retaining dike.
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(5) Check pollution of streamat waste water outlet.
c. Damage - Check discharge of waste water.

d. Rehandling of Hydraulic Material

(1) Check nethod, non-conpacted or sem -conpact ed.
(2) Check dryness of material.
2H 12. DRESSING

a. Overbuilding of Enbankment —Check that sufficient
material is placed to pernit settlenment and dressing to grade.

b. Final Grade —Check full section obtained, considering
tol erances.

c. Roughness of Surface —Check that surface is free of
depressions and has uniform grade.

2H 13. STONE PROTECTI ON

) a. Mterial - Check stone against approval for quality and
si ze.

b. Pl acenent
(1) Check base for conpaction and grade.
(2) Check depth.
(3) Check gradation after placenent.
(4) Check surface grades.
c. Gavel Surfacing
(1) Check for gradation, coverage and depth.
(2) Check for segregation.
2H14. ZONING OF MATERIALS I N LEVEES

a. Honogeneous Material —Check use in section.

b. Nonhonogeneous Material

(1) Check use of inpervious naterial.
(2) Check use of nost pervious in |andside berns.

(3) Check whether pervious or inpervious to be used in
riverside berns.

(4) Check soil type of riverside inpervious facing.

2H 15. GRADE TOLERANCE AND SHRI NKAGE ALLOMNCE FOR LEVEES

a. Tolerances - Check pernissible amount in final
dr essi ng.

(1) Check grade of crown and side sl opes.
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(2) Check no abrupt changes or depressions.

b. Shrinkage Al lowance

(1) Check shrinkage all owance for that portion constructed
by the unconpacted fill nethod.

(2) Check shrinkage allowance for the portion constructed
by the sem -conpacted fill method.

2H16. SETTLEMENT MONI TORI NG DEVI CES FOR LEVEES AND EMBANKMENTS

a. Installation —Check type, arrangenent and spaci ng of
these devi ces.

b. Records and Mi ntenance

(1) Check recording readings are taken.
(2) Require maintenance of devices during construction.

(3) Check paynment provisions in event of failure.
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CHAPTER 21
RELI EF WELL CONSTRUCTI ON

21-01. GENERAL

Thi s chapter covers exploratory drilling and the
construction of relief wells to relieve the subsurface
hydrostatic pressure and to control underground seepage created
by the presence of a pervious strata that lies close to the
ground surface.

a. Location

(1) Check location of wells in field against the contract
drawi ngs. Tie—n location to |ocal survey control.

(2) Check nunber and spacing of wells. Secure pernssion
from desi gn engineers if nunber and spacing nust be changed to
neet conditions.

21-02. EXPLORATORY DRILLING

a. Method of Sanpling

(1) Check procedures for dry sanpling or undisturbed
sanpl i ng.

(2) Check depth at which sanple is obtained.

(3) Check if required continuous sanpling is naintained.
b. Sanpling Equi pnent

(1) Check type and size of sanpler against specification.
(2) Check use of core retainer in cohesive soils.

(3) Check use of flap valve in non-cohesive soils.

c. Advancing the Boring

(1) Check use of tenporary casing.

(2) Check use of a drilling fluid as specified.

(3) Check use of wash water during boring.

(4) Check that boring is not advanced bel ow pl anned or
sanpl ed depth. Sanple should be taken bel ow casi ng bottom for
undi st ur bed sanpl e.

(5) Check that washing is not done through the sanpler.

(6) Check cleaning of bore hole prior to sanpling.

d. Sanpl es
(1) Check that all specinmens of each type of soil in

sanpl er are retained.

(2) Check packing and | abeling of each sanple.
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e. Records
(1) Check that boring log is kept for each hole.

(2) Check that boring Iog record and | abel on sanple
cont ai ner agr ee.

f. Backfilling - Check hole is backfilled and conpact ed.
21-03. RELIEF WELL COVPONENTS

a. Mterial

(1) Ceneral

(a) Check length of well screen, length of riser pipe, the
wel | discharge el evation and the gradation of the gravel filters
agai nst schedul e.

(b) Check varying the depth of the well to permt use of
predetermine | engths of screen and riser pipe wthout field
cutting.

(2) well Screen

(a) PV Well Screen
1. Check type, dinensions and schedul e.

2. Check screen for lengths of slotted pipe,
di mensi ons of screen slots, blockage of slots, cracks, and
i nperf ecti ons.

3. Check nethod of installations.

4. Check joints for:

a. Type and fit.

b. Obstructions.

c. Fastening procedure —screen, poprivets, and/or
gl ue.

d. Fastening with netal screws, spaced evenly.

(b) Metal Screens —Check the Fol | ow ng:

1. Screens constructed of correct netal.

2. Metal of correct gauge.

3. Dianeter of screen.

) 4. Screen openings for size, shape, pattern and

spaci ng.

5. Treatnent for corrosion.

(c) BottomPlug for Well Screens - Check bottom plug of
screen for same naterial as the screen.
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1. Check wooden plugs for preservative treatnent,
di aneter, thickness, fastening.
2. Metal Plugs - Check for standard commercial plugs.

) (3) Riser Pipe - Check relief well riser pipe for type and
si ze.

(a) Wyod Stave Pipe —Check that naterial and manufacture
are sane as screen except for openings.

(b) Metal Pipe - Check material, gauge and protective
coati ng.

(4) Gavel Pack

(a) Check Type of material - washed gravel or crushed
st one.

(b) Check gradati on.
(c) Check hardness.
(d) Check cleanliness.

(5) Qutlet for Relief Wll - Check material and nethod of
construction.

21-04. RELIEF WELL CONSTRUCTI ON

a. Dilling

(1) Check nethod used for placenment of screen, riser pipe
and gravel pack.

(2) Check that drilling does not cause excessive
di spl acenent or reduce yield.

(3) Check dianeter of hole.
(a) Check size of drill unit.
(b) Check for mninmumthickness of gravel pack.
(4) Check that anple water supply is avail able.
(5) Check need for tenporary casing.
(a) Use steel casing only.
(b) Prevent cavities outside of casing.
(c) Check dianmeter - Get mninmumthickness of gravel pack.
(d) Check thickness of naterial.

1. Check distortion.

2. Renove if distorted.

(e) Check that casing extends to minimum depths.
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(6) Check type of drilling fluid.

(a) Rernove fluid during surging.

(b) Do not permit use of drilling nuds with bentonite.
(7) Note obstructions encountered on well 1og.

(a) Check depth of obstruction.

Check whether partial well will be utilized or
abandoned.

(c) Check that abandoned well hole is backfilled.

(d) Check relocating replacenent well adjacent to
abandoned wel | .

21-05. I NSTALLATION OF RI SER Pl PE AND SCREEN

a. Assenbly

(1) Check condition and fastening of riser pipe and
screen.

(2) Check accurate placenment of pipe and screen in
pervi ous strata.

(3) Check nunber and placing of spiders.

(4) Check that space is available for insertion of treme
to bottom of hole.

b. Joints

(1) Check for approval and shop draw ngs covering nethod
of making joints.

(2) Check approved net hod of |owering pipe and screen.
(3) Check that joints do not open when |owering casing.
c. Placenent

(1) Check gravel pack naterial is placed at the bottom of
well prior to placenent of well screen and riser.

(2) Check that no damage to assenbl ed riser pipe and
screen occurs during placing.

(3) Check plug at bottomof the well screen.
(4) Check elevation of top of riser pipe.

(5) Check construction of gravel pack after the screen and
ri ser pipe have been placed.

(6) Check each well for straightness and pl unbness.

(7) Check clearance for installation of the punping
equi prent for testing the wells.

21-4



EP 415-1-261
31 Mar 92

21-06. GRAVEL PACKI NG

a.
(1)
(2)

G adation - Check prior to placenent.
Check for segregation in stockpiles.

Check gradation of filter material used in conjunction

with gravel pack material.

b.

(1)
(2)
(3)
(4)
(%)

Pl acenent
Check bottom and top depth of the gravel pack.
Check use of trenie.
Check m ni num segregati on.
Check el evation.

Check el evation of trenmie is above water surface.

21-07. SURG NG AND PUMPI NG CPERATI ON

Check that prior to surging and punping the well screen is

cl eaned. Check on proper care and disposal of drilling fluids
during drilling and well devel opnent.

a. Alternate Surging and Punping Method

(1) Check that fines and drilling nud are renoved.

(2) Check draw down.

(3) Check flow

b. Sinultaneous Surging and Punpi ng Method

(1) Check equi pnent.

(2) Check procedures.

(3) Check damage to screen and/or plug.

(4) Check addition of gravel pack nmaterial due to
settl ement.

(5) Monitor for continuing excessive anount of fines.
?iogzisder recommendi ng possi bl e abandonment because of excessive

21-08. BACKFI LLI NG OPERATI ONS

a.
(1

(2)
(3)
()

(b)

Material Pl acenent

Check placing of sand | ayer on gravel pack.

Check backfilling fromsand | ayer to finished grade.
Check concrete backfill.
Do not resurge after concrete is placed.

Use trenmie for concrete placenent under water.
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(4) Check renoval of tenporary casing.
(5) Check filling of all pits.
(6) Check disposal of surplus material.

21-09. PUMPI NG TESTS

a. Equipnent - Check that all necessary equiprment is on

hand.
b. Records —Maintain prescribed records of test results.
c. Qperation
(1) Check continuous punping is naintained.
(2) Check that sand or other material collected in well is
renmoved.

(3) Check that no other punping is done in vicinity until
full recovery in original well.

(4) Check final cleanup and backfill of excavated areas.

21-10. Pl EZOVETERS/ WELLPQO NTS

a. Mterial

(1) Check pipe for grade of naterial, nom nal dianeter,
type of coupling and preservative treatnent.

) (2) Check well point for grade, length and mesh screen
si ze.

(3) Check guard posts for size, length and type of cap.
b. Installation

(1) Check locations and el evations.

(2) Check nethod of drilling.

(3) Check need for guard posts.

(4) Check filling with water after installation.

(a) Check rate at which the water falls in the tube.

(b) Check that piezoneter is in a pervious stratumin
hydraulic contact with the punping zone.

(c) Check for clogged tubes - Renpve and reinstall.

21-11. PROTECTI ON OF EXPOSED METAL SURFACES

Check that exposed surfaces are gal vani zed or painted.
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CHAPTER 2J
DRI LLI NG FOR SUBSURFACE | NVESTI GATI ONS

2J-01. GENERAL

This chapter covers the investigation of the distribution,
type, and physical properties of subsurface materials. These
investigations pertain to foundations, borrow, and ground water.

Subsur face investigations are usually acconplished by
drilling, auger boring, or excavating test pits, trenches, or
shafts.

2J-02. GENERAL REQUI REMENTS

a. Type of Investigation - Check purpose, depth, type of
materials, ground water conditions, underground utilities prior
to start.

b. Equi prent

(1) Check that requirenents to be used will serve intended
pur pose.

(2) Study usages of various types of equipnent.

c. Reports

(1) Check with supervisor as to reports required and data
to be submtted.

(2) Understand reasons for report data requirenents.

d. Markers - Check for installation of pernanent
expl oration markers.

2J-03. SURVEY CONTROL

a. Location

(1) Check each exploration is located accurately by tie-in
to survey grids or established base |ines.

(2) Check elevations are established from existing
vertical control.

(3) Check permissible variation of |ocations.
(a) Foundation Exploration - Mnor only.
(b) Borrow Exploration - Reasonabl e.
2J-04. SAWPLES
a. Type
(1) Representative disturbed
(2) Undi sturbed
(3) Bedrock.
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b. Handling

(1) Check sanple to assure it is representative of the
material. Do not scalp over, undersize, or blend naterials from
| ayers or |enses.

(2) Check that all sanples are protected fromjarring,
vibration, and exposure to heat or frost.

(a) Check nethod of packing.

(b) Check transportation.

(3) Check that each sanple is identified.

(4) Check need for noisture content testing.
2J-05. COPERATION

a. Ceneral

(1) Check that witten permission for right of entry has
been obtai ned from|andowner, if appropriate.

(2) Check for authorization frominstallation commander.

(3) Check requirenents for fencing, covering, or closure
of pits.

(4) Check backfilling and grading of excavation.

b. Drilling and Sanpling

(1) Recheck purpose versus type of equipnent.
(a) Record penetration resistance.
(b) Apply soils classification to soil sanples.

(c) Check cleaning out of casing prior to undisturbed
sanpl i ng.

(d) Check use of drilling nmud in lieu of casing.
(e) Check level table during drilling.

c. Dilling Gout and Drain Holes

(1) Check drill hole location plan.

(2) Check that peripheral grout holes are drilled and
grouted according to the specified grouting plan.

(3) Check that drain holes are not drilled until all
adj acent grout hol es have been conpl et ed.

d. Drilled Water Wlls

(1) Check for placenment of casing pipe in overburden
portion of well.

(2) Check that pipe extends above ground surface.
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(3) Check for inner casing if required.
(4) Check for grouting between casings.

(5) Check for alignment and pl unbness of casing and rock
hol e.

(6) Check setting of well screen in well drilled only in
soil .

(7) Check that well is capped if permanent punp is not
instal | ed.

e. Test of Wells for Yield and Drawdown

(1) Check depth of static water before punping.
(2) Check vol une punped.

(3) Check depth after punping.

(4) Check recovery rate.

(5) Monitor observation wells, if available, frequently.
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CHAPTER 2K
LOCK GATE ERECTI ON

2K-01. GENERAL

a. Controls —Check controls are set up for checking gates
during fabrication and erection.

b. Shop and Erection Draw ngs

(1) Check narkings of naterial for agreenent with
dr awi ngs.

(2) Check delivery of equi pnent agai nst erection sequence.

(3) Check drawi ngs to nake sure contractor has indicated
where, when, and how the various conponents w |l be erected.

(4) An erection procedure shoul d be required.
c. Mtch Marks
(1) Check all conponents are match marked.

(2) Check during erection, that itens assenbl ed have the
sane match marks aligned.

2K-02. | NSPECTI ON REQUI REMENTS. GENERAL

a. Structural Menbers

(1) Check prior to erection, for damage such as warps,
bends, twists, etc.

(2) Check all machined surfaces are protected.

(3) Check all materials have been shop inspected and
passed necessary shop tests.

(4) Check all steel is match marked and erection nmarked.

(5) Check netal surfaces inaccessible after assenbly have
been pai nt ed.

b. Enbedded Itenms —Check anchor bolts, sill angles and
bearing plates, are aligned, properly located, and set at the
correct elevations.

c. Appurtenant ltens - Check the installation and
adj ust ment of appurtenant parts of the gates such as seals,
quoins, and mter blocks and mtering devices.

d. Painting - See Chapter 9A

a. Tests and Trials - Each conpl ete nachinery and
structural unit should be tested and operated as required by the
specifications to denonstrate that it neets the requirenents of
the specifications in all respects.

2K-03. RIVETED CONSTRUCTI ON

a. Tenporary Erection Connections
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(1) Check surfaces bolted together have conpleted netal to
netal contact.

(2) Check sufficient erection bolts are used to hold
connecting nmenbers in specified alignnent.

(3) Check sufficient nunber of drift pins are used to
obtain alignment of conponents without distortion of connection
hol es.

b. R veted Joints

(1) Check for loose rivets.

(2) Check for rivet heads not snugged up to netal.

(3) Check rivets for inproper heating.

(4) Check rivets for proper |ength.
2K-04. WELDED CONSTRUCTI ON

See chapter 5B.

2K-05. M TER GATES

a. Check pintle base for accurate setting.

b. Check prior to start of gate assenbly that pintle base,
pintle, and pintle bushing are thoroughly clean and | ubricated.

c. Check alignnent and grade of gate framework. Continuous
checking of this franework is reconmmrended.

d. Check sleeve nuts of the top anchorage are correctly
centered.

e. Check top anchorage for assenbly, cleanliness, and
| ubrication.

f. Check installation of gudgeon pin for fit, cleanness
and | ubrication.

g. Check gate diagonal prestressing operation after
conpl ete wel ding and/or riveting of the gate | eaf and assenbly
of top anchorage.

h. Check gate leaf is cleared of all blocking and ties
upon conpl etion of assenbly, and operated through the limts of
travel . Check bottomgirder for travel in a horizontal plane and
that miter end of leaf is plunb. Check center of gudgeon pin for
centering over center of pintle.

i. Check gate leaves in closed or nitered position for
setting of fixed quoin post. Check during grouting operation of
quoi n post for any novenent.

j. Check setting of the quoin and nmiter contact bl ocks for
al i gnnent, contact, etc.

(1) Check that contractor follows closely his approved
pl an during placenment of zinc around these bl ocks.
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(2) Check preheating of the blocks and surrounding netal,
al so the heating of the zinc.

(3) Check gate |eaves during zincing operation for any
war pi ng or tendency to nove out of plunb.

(4) Check contact bl ocks several times during zincing
operation for maintenance of correct contact with nating bl ocks.

(5) Check anchor bolts, adjusting bolts, castings, etc.,
that are in contact or placed near zinc, for danage that m ght
occur during zincing operation.

(6) Check after conpletion of zincing operations and when
gate is cool, all bearing blocks, at both quoin and mter ends,
for correct contact between nating bl ocks.

2K-06. VERTICAL LIFT GATE

a. Check erection of gate frame or skeleton at |east once
each day for alignment and grade. Check before start of riveting
and/ or wel ding operation, for alignment and grade, and alignnment
of girders, plates, etc., which take bearing | oads and/or gate
seal s.

b. Check lifting cables for equal stress under |oad after
erection of gate and connection to machinery.

c. Check ends of gate are at sane el evation throughout
limts of gate travel.

d. Check gate for proper clearances with masonry, bearing
pl ates, and gui des.

2K-07. SECTOR GATE

a. Check setting and grouting of the pintle.

b. Check pintle is clean and coated with lubricant before
bronze bearing and upper pintle casting are set.

c. Check framework frequently during gate assenbly for
al i gnment, recheck gate for alignnent, before any skin plating
is applied and before field welding is started.

d. Check after gate erection, installation of top
anchor age connection to enbedded anchorage. Center of gudgeon
will be in vertical alignment with center of pintle.

e. Check installation of sill plate and side seal nenbers
for assenbly and cl earances with gate.

f. Check that gate has clearances with nasonry, bearing
pl ates, etc.

. Check setting of trunnion assenbly before grouting in
pl ace. Check cleaning and lubrication of trunnion and trunnion
bearing surfaces at time of assenbly.

h. Check franmework frequently during gate assenbly for

correct alignment, recheck gate for alignment before any skin
plating is applied and before any welding is started.
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i. Check setting of fixed side and bottom seal plates.

(1) Check centurion of gate when gate is opened and
cl osed.

(2) Check gate during travel for any unusual noise,
vibration, jerk, or bunp.

(3) Check for clearances between gate and masonry or
enbedded pl ates, beans, etc.

2K-08. TAI NTER VALVE

a. Check setting of trunnion assenbly before grouting in
pl ace. Check cleaning and lubrication of trunnion and trunnion
bearing surface at time of assenbly.

b. Check franework frequently during gate assenbly for
al i gnment. Recheck gate for correct alignment before any skin
plating is applied and before any welding is started.

c. Check setting of fixed side and bottom seal plates
after assenbly is conpl et ed.

(1) Check centurion of gate travels in a vertical plane
when gate is raised and | ownered.

(2) Check gate during travel for any unusual noise,
vibration, jerk, or bunp.

(3) Check for clearance between gate and masonry or
enbedded pl ates, beans, etc.

2K-09. GATE OPERATI NG MACHI NERY

a. Check enbedded anchor bolts and |eveling devices for
| ocation, cleanness, and |ubrication.

(1) Check that second pour concrete recesses are
thoroughly cleaned of old concrete forms, oil, grease, and all
debris.

(2) Check location and size of second pour concrete
recessed.

d. Check nmachinery installation.

c. Check cleaning and lubrication of nachinery parts as
they are assenbl ed.

d. Check assenbly of nachinery for position, alignnent,
grade, and cl earances between gears, pinions and shafts.

e. |If applicable, check to insure that all hydraulic
val ves and controls are in the proper operating positions.
Verify adequate flushing of hydraulic lines and insure that
filters are installed and checked.

f. Check operation of gate through several cycles of

travel . Before testing gate operating machinery, verify
protective devices.
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(1) Check nachinery operation for any unusual noise,
vi bration, binding, rubbing, etc.
(2) Check neshing of gears and pinions.

(3) Check notors, speed reducers or punps and bearings for
any overheating or mal function.

(4) 1f applicable, check hydraulic systemfor |eaks.

g. Check that clearances of novable parts of the nmachine
are mai ntained with nasonry.

h. |f applicable, check brake operation.

i. Check grouting or concreting of nachinery into
per manent position after checking and adjusting.

j. Check cleaning, lubricating and painting operations.
k. Check guards are in place.

| . Take care that during wel di ng operations, nachinery
(bearings, etc.) is not subject to stray currents.
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CHAPTER 2L
DAM GATE ERECTI ON

2L-01. GENERAL

This chapter covers the erection and installation of
tainter, broone, truck and sliding damgates. It is to be noted
that in sone instances gates are assenbled or fabricated in the
field and then installed. In other cases, the gates arrive on
the job conpletely assenbled, ready for installation in the
structure.

Cates assenbled or fabricated in the field require a nore
detai | ed, thorough inspection of a specialized nature. The
nature of the inspection necessary to acconplish a thorough job
borders on the shop-type of inspection rather than that with
whi ch the construction inspector is normally acquainted. It is,
therefore, nmandatory that during the erection of the gate nore
frequent assistance froma nechanical inspector or engineer be
request ed.

2L-02. 1 NSPECTI ON REQUI REMENTS

a. Ceneral

(1) Check all gates, gate materials and accessories at
delivery for danmge and short ages.

(2) Check all approved shop draw ngs have been received
and are avail able for use.

(3) Check all bearings and finished nmetal surfaces are
prot ect ed.

(4) Check storage of materials. |If adequate storage for
equi prent is not called for in the contract, the QAR should
notify his i mediate superior for necessary action.

(5) Check all enbedded itens prior to placenent of
concrete for elevation, location, alignnent and rigid
attachnent .

(6) Check cleaning and protection from damage and
corrosion of all machined finished surfaces and seal s
imedi ately after formwrk renoval .

(7) Check vertical guides, tracks, etc. for alignnment and
pl unb.

(8) Check after concrete placing operations all clearances
bet ween noving and stationary itens of the gates.

(9) Check seal clearances and contact area between seal s.

(10) Check novenent of gates through full length of lift
for binding.

b. Tainter Gates
(1) Check installation of trunnion anchorage assenbly.

Particular attention should be to avoidance of welding in
vicinity of prestressing steel, assenbly of anchorage end of
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prestressing steel, calibration and approval of jacking
equi prent, follow ng approved abstentionist procedure, and
subm ssion of gauge pressure and el ongation records.

(2) Check parallel operation of gates with respect to side
seal s.

(3) Check that both ends of gates rise together and at a
uniformrate.

(4) Check that hoisting cables are properly rigged and
f ast ened.

(5) Check sill seal and side seals for degree of
conpressi on when gate is in closed position.

c. Broome Type Gates
(1) Insure angle of inclination for seal was properly set.

(2) Check renoval of nortar, concrete, and dirt fromseals
prior to placing gate in frane.

(3) Check seals for unifornmty of contact.

(4) Check cleaning of all roller pads and surfaces of
rollers.

(5) Check rigging of cable for twist and tw sting of
sheaves.

(6) Check record setting of all linmt switches.

(7) Check cleaning of hoisting cables prior to
| ubrication.

(8) Check that hoisting cable does not scuff against sides
of openings through floor slabs.

(9) Assure adequate lubrication (usually water) to prevent
damage to rubber seals.

d. Truck Type Gates
(1) Check wheel bearings for cleanliness and |ubrication.

(2) Check gauge of truck wheel s agai nst guide track for
al i gnnent .

(3) Check that gate hangs plunb.

(4) Check wheel adjustnent such that proper seal contact
is maintained with gate in fully closed position.

(5) Check all running clearances between tracks and wheel s
through full travel of gate.

e. Sliding Gates (Stem Qperated)

(1) Check that gate is centrally located in guides prior
to setting anchor bolts, enbedded itenms above gate for bearings,
gui des, etc.
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(2) Check anchor bolt setting in operating roomfloor slab
by pl unbi ng up of center of stemopening in gate.

(3) Check hoist stems for plunb.

(4) Check cleaning of internal nut threads in hoists and
threads on stemprior to assenbling hoist into stem

(5) Check that stemtravel through hoist is parallel to
surface of stem nut.

(6) Check application of a protective coating to all
finished ferrous surface and |ubrication of threads and
beari ngs.
2L-03. WELDING

Refer to Chapter 5B.

2L-04. GATE OPERATI NG MACHI NERY

a. Drum Hoists

(1) Check lay of cable on druns for overlapping, junping,
or scuffing when gates are raised or |owered.

(2) Check level of hoist assenbly.

(3) Check that proper residual turns are adequate per shop
drawi ngs with gate in closed position.

(4) Check ropes of hoists using ribbon wound nultiple
hoi st ropes for equal load distribution.

(5) Check gate indicator against actual gate position.

(6) Check alignnent of all gearing for even bearing area
and correct contact area.

b. Mdtorized Screw Hoists

(1) Check location of center of hoist with center of point
of attachnent of stemon gate.

(2) Check that hoist is plunb and |evel.

(3) Check cleanliness of all noving parts prior to
operati on.

(4) Check for binding between keyway in stemand key in
torque plate.

(5) Check rotation of notor drive prior to operation and
before stemis in place.

(6) Set and check limt swtch operation.

2L-05. FINAL | NSPECTI ON
a. Mterial and Equi prent

(1) Check that brakes, limt swtches and safety devices
are functioning.
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(2) Check that all noving parts have been | ubricated.
(3) Check that all seals are clean and adj usted.

(4) check that all tenporary bl ocking supports have been
renmoved.

b. Qperation
(1) Recheck clearances over entire travel of gates.

(2) Qperate gate at first through short distance of
travel .

(3) Check for bindings, overloading of notors, uneven
travel of gates, and noise.

(4) Test gates through conplete cycle of operation.

(5) Check gate and seals for water-tightness.
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CHAPTER 2M
PENSTOCKS. SURGE TANKS AND TUNNEL LI NERS

2M01. GENERAL

This chapter covers the fabrication, erection, and testing
of penstocks, surge tanks, and tunnel liners. The full scope
woul d be nonunental ; therefore, the following items are intended
only to assist the QAR in the performance of his work. Contract
specifications will govern in all cases of conflict, and any
conflict will be reported to your supervisor.

2M 02. APPROVALS

a. Approval of nmaterials to be incorporated into the
finished product nust be made before the start of work.

(1) List approved and unapproved naterials.

b. Contractor's plant |ayout and equi pment nust coincide
wi th approved pl ans.

2M 03. PRELI M NARY | NSPECTI ON

a. Damaged Materi al

(1) Inspect materials on arrival at site.

(2) Reject damaged itens.

b. Storage

(1) Check for orderly storage and accessibility.

(2) Check that nmaterial that can be danaged by weather is
stored above ground and under cover.

(3) Check that steel stored in steel yard is above ground
and bl ocked, with safe passageways for ready accessibility.

(4) Check storage of welding electrodes in a dry,
weat herti ght storage building, in seal ed containers.

(5) Check storage of gas bottles.

(6) Check handling of nmaterials. Damage, in handling, is
cause for rejection.

2M04. FITUP
a. Prefabrication

(1) Check that plate edges are cut to design, within
al | onabl e tol erances.

(2) Check that edges are straight, clean, end free of
scal e.

(3) Check curved plates for even curvature.
(4) Check excessive wel ding when |ugs, pad eyes, blank,
nuts, and strong backs are welded to plates or sections.
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(5) Check heat nunber on steel plates.

(6) Check placing of root opening spacers before tack
wel ds are made and renoval before root pass is nade.

(7) Check the circunference, dianeter, and | ength of
secti on.

(8) Check that sheet clanps, or cable slings that bind
agai nst plate edges when lifting plates or sections, are not
used.

(9) Check installation of spiders and/or internal bracing
in penstock sections and tunnel |iner sections.

(a) Spider rods nust be tight.
(b) Internal braces nust he secure.
(10) Check operational procedures.

(11) Check for positive bearing on rotation rollers when
wel di ng penstock sections.

(12) Check that penstock sections and tunnel =i ner
sections are not lifted with other than approved cable slings or
devi ces.
2M5. WELDI NG

Refer to Chapter 5B for additional check itens.

a. Preparation

(1) Check that |ow hydrogen el ectrodes are kept heated
between 250 F. to 300 F. after containers have been opened.

(2) Check that tenporary welds are kept to a nminimum

(3) Check that arcing at ground clanp is given inmediate
attention and correction.

b. Techni ques and Practices

(1) Check that welders are famliar with welding sequence
and wel di ng procedures.

(2) Check need for rejection for departure from specified
wel di ng procedures and/or sequence. Disqualification of welder
may be necessary.

(3) Check weld shrinkage of butt joints and correction
nmade.

(4) Check tack wel ds. Require chipping or grinding flush,
and repair of excessive undercutting.

(5) Check for approved wel di ng procedures and sequences of
wel di ng. Check shrinkage of distortion in welds or netal
adj acent to wel d.

(6) Check for protection fromrain where welding is being
done in the open.
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(7) Check contamination of granular flux used with
subnerged and ar c—wel di ng nachi ne.

(8) Verify preheat and posthead (cooling) requirenents.

c. Examination of Wl ded Joints

(1) Check excessive weld reinforcenent.
(2) Check use of radiograph.

(3) Check wearing of exposure badges by x-ray operators
and assi stants.

(4) Check that safe clear distances are set up and limts
enforced between x-ray machines in operation and other worknen.

(5) Check taking of test coupons at known defective points
in welding, or at suspected defective areas.

(6) Record all repairs nmade on welds as to unit seam
nunber, direction of seamand |ocation of repair nust he
exanmi ned by a radi ograph.
2M 06. ERECTION

a. Ceneral

(1) Check accuracy of |ayout.

(a) Check all ring girders for spacing to coincide with
pedestal spaci ng.

(b) Check anchor bolts and base pl ates.

(c) Check ring girders and/or saddle |ocations while
fabrications is in progress.

(2) Check that blocking and cribbing are of hardwood;
wedges nust be of hardwood or iron, flat tapered.

(3) Check wire rope slings, bridles or other gear used by
riggers for lifting penstock sections.

(4) Check |l oad capacities of cranes and stiff |eg
derricks.

(5) Check thickness, size, and welding of tenporary pad
eyes.

(6) Check ventilation in tunnels and cl osed spaces where
wel di ng and burning are being done. Check need for blowers and
exhaust fans.

b. Wel ded Penstock and Tunnel Liner Sections

(1) Check bl ocking and cribbing of penstock sections when
set in position in tunnel.

(a) Check fitting up to previously placed section or
enbedded liner for starting.
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(b) Cneck grade lIine and concentricity before conpletion of
fitup and start of tack welding.

(c) Check root opening before welding starts.

(2) Check that spiders or internal bracing is not renoved
until wel ding of adjacent seamis conpl eted.

(3) Recheck line, grade and concentricity after welding is
conpl eted. Check wel d shrinkage.

(4) Check grade, line and stationing, before placing
concrete saddl es or grouting base plates for ring girders.

(5) Check that spider or internal bracing is not renoved
fromopen end of penstock until next section is set and fitup and
tack wel ding is done.

(6) Check that butt ends of hacking bars are welded to
forma continuous circunferential strip where used on outside of
wel ded tunnel liners.

(7) Use above check items for surge tank risers and norning
glories.

c. Surge Tanks

(1) Check sole plate for correct dianeter, centering, and
gr ade.

(2) Check each course for plunb and | evel. Check
t hi ckness of spacers for root opening in horizontal seans.

(3) Check welding of vertical seams of each course before
wel ding the circunferential seam

(4) Gneck all scaffold brackets, clips and planking. Do not
al | ow overl oadi ng of scaffolds with materials.

(5) Check use of w nd screens whenever arc is exposed to
strong wi nds. Seans wel ded by arc exposed to strong wi nds nust be
spot checked by radi ograph.

(6) Check bottom cushion for firmmess, grade, and |evel.

(7) Check layout and wel di ng sequence of bottom pl ates.

(8) Check where warping has occurred for cracks in welds.
Use heat activated crayon such as “Tenpl Sticks to control
excessive heating of bottom plates.

d. deanup

(1) Check thorough cleaning of shell plates. Check that
tenporary wel ds are renoved by chipping and grindi ng snoot h.

(2) Cneck repairs to tears in plates caused by breaking of f
clips, pad eyes and such, as well as deep gouges.

(3) Check renoval of excessive weld reinforcenent.

(4) Check renoval of stub ends of welding el ectrodes.
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(5) Check renoval of all debris frominverts and bottomns.

2M Q7. ARTI CULATI NG JO NTS

a. Check proficiency of welders enployed on fabrication of
joints.

(1) Cnheck that wel ding of joints nenbers is nade on a |evel
floor with a securely fixed center.

(2) Check radius of nenber during welding process.

b. Check that radiographic examnation is nade prior to
pl aci ng the stainless cladding weld netal .

c. Reject joints made up to a poor fit.

d. Check cut and fit of packing.

(1) Stagger the cut ends of square braided packing.
(2) Use silicone grease on all working surfaces.

e. Check that joint tightening is done evenly around the
circunference of joint.

(1) Avoid excessive tightening.

(2) Cneck for a snooth even fit and for uniformdepth of the
packing follower ring around the circunference.

(3) Do not damage back-off bolts.

f. Check that final tightening of joints is nmade when joint
is incorporated into penstock. Check that back—eff bolts are free
and under no strain while tightening is in progress.

Check that joints are not tightened during hydrostatic
test of penstock when pressure is greater than 75% of maxi mumtest
pressure and still rising. Check procedures for tightening joints
whil e under test.

2M 08. HYDROSTATI C TESTI NG OF PENSTOCKS

a. Preparation

(1) Bul kheads and manhol es nust be constructed as approved
with welded joints of the sane quality workmanship as used
el sewhere.

(2) Tenporary vents with suitable valves will be installed
at all high points in penstock and at top of risers. Air must not
be trapped at any hi gh point inside pressure vessel being tested.

(3) Pressure relief valves will be set in accordance with
speci fications and code practices. Allow for pressure differential
bet ween gauge and relief valve.

(4) Test gauges nust be calibrated and certified as to
calibration by manufacturer or testing |laboratory. Gauges will be
installed at designated |ocations. Test gauges wll not be used
prior to test.
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(5) Tenporary communication systemw |l be installed with
instruments readily available to all locations of critical
i nspecti on.

(6) Force punps or pressure punps nust have rated head
pressure equal to or greater than pressure to be encountered in
maki ng hydrostatic test. Punps nust be in sound working order and
adequat el y power ed.

b. Testing

(1) Test teamnust be thoroughly briefed on procedure to be
followed with full consideration to conmunications and safety
while testing is in progress.

(2) Air vents nust be open while filling penstock. Do not
allow any air to be trapped in penstock or risers.

(3) Close all pitot lines and/or Gbson lines at valves
out si de penst ock.

(4) Examne all articulation joints for leaks while filling
penstock and take corrective action as previously outlined if
necessary.

(5) Tape and mark articulation joints before pressurizing
and check neasurenents while test is in progress. Record tine,
novenent and pressure when novenent or changes are found.

(6) Test pressures wll be increased by increments as
directed. Tine for holding pressure, pressure drop and increasing
pressure will be as directed.

(7) Record all operations and happenings that occur while
test is in progress. Record time for all pressure changes, delays,
noi ses, and difficulties encountered. Keep a concise, accurate
account of all operations in sequence of events.

(8) Visual inspections wll be nade at intervals as
directed. Final inspection will be made after naxi mum pressure
hol ding time has been acconplished and designated pressure drop
made. Al safety regulations set up for testing will be strictly
adhered to while hydrostatic test is in progress.

(9) Air vents valves are to be opened before draining of
penstock is started. Do not allow a vacuumto be created within
the penstock while draining.

2M09. TESTI NG SURGE TANKS

a. Surge tanks can be tested directly after conpletion of
hydrostatic test of penstock while riser bulkhead is in place.
Val ves on riser air vents from penstock nust be cl osed.

b. Drains in surge tank foundation or weep holes nust be
open to drain sand cushi on under tank bottom

c. Manhol e covers nust be securely bolted. Tenporary nanhol e
covers with pipe headers and val ves nust fit manhol e securely. Do
not allow permanent gaskets to be used on tenporary nanhole
covers.
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d. Method of filling surge tank and time for holding fill
w Il be as directed.

e. Masure water elevation fromtop of surge tank and record
water elevation at time tank is filled. Measure and record at
designated intervals and before tank is enptied.

f. Valve on fill line to surge tank nmust be | ocked in closed
position after tank is filled. Fill line should be broken at a
coupling in fill Iline.

g. Check foundation drains for | eakage in surge tank bottom

h. Record all time and events while test is in progress.
Report any leak i mediately to your supervisor.
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CHAPTER 2N
REVETMENTS
2N-01. GENERAL

Thi s chapter covers the construction and mai nt enance or
articul ated concrete, asphalt, lunber nattresses and stone fill.

2N-02. MATERIALS

a. Portland Cenent Concrete

(1) Check aggregate gradation.
(2) Check for approval of mx design.
(3) Check approval of additives.

(4) Check dowels and/or wire for size and type of
materi al s.

b. Asphalt Concrete

(1) Check gradation of aggregate.

(2) Check approval of m x design.

(3) Check reinforcenent for type and size.

c. Lunber

(1) Check type and grade.

(2) Check size and quality when delivered.

d. Stone

(1) Check approval .

(2) Check size and quality when delivered.
2N-03. | NSTALLATION

a. Plant

(1) Check that all plants are approved prior to use on
wor K.

(2) Check that all hauling cables are in good condition,
spaci ng of hauling connections provides equal strain and shackle
pins are not worn.

b. Construction

(1) Check preparation of base to lines and grades.

(2) Check excavation at toe of revetnent.

(3) Check tie-in to existing bank.

(4) Articulated nattress
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()
(b)
(%)
()
(b)
(¢)
(d)
(e)
(f)
(6)
()
(b)
(¢)
(7
(2)
(b)

Check size and condition of units.
Check pl acenent.

Asphalt Mattress and/or Paving
Check careful handling.

Check any breaks.

Check overl ap.

Check thi ckness.

Check any joints.

Check installation of weep hol es.
Lunmber Mattress

Check spacing of piles.

Check penetration.

Check placing of willow or other cover naterial.
St one

Check pl acenment for excessive voids.

Check depth of cover.

2N-04. TESTS

Require all tests of materials prior to and after
fabrication. Wtness tests and log results.
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CHAPTER 20
DREDG NG

20 01. GENERAL

Thi s chapter covers hopper, bucket (dipper and clanshell).
hydraulic (pipeline) dredging, and rock drilling and bl asting.
Any conflict between this guide and the contract plans and
specifications shall be reported to your supervisor.

20-02. REGULATI ONS

Corps of Engineers and U.S. Coast Cuard

(1) Check special lights, day signals and passing of
floating plant.

(2) Require strict adherence.
(3) Report violations.

20-03. OPERATI ONS

a. Reports - Check with your supervisor as to type, nunber
and frequency of reports.

b. Control

(1) Check and verify location of both horizontal and
vertical control narks as well as tide gages where present.

(2) Indicate physical location of control points to
contractor.

(3) Require contractor to protect control points.
(4) Check and verify location of all underwater utilities.

(a) Require utility owner*s representative to be on board
while dredging in vicinity of utilities.

c. Dredge Location
(1) verify and docunment position at start of watch.

(2) Verify and docunent periodically the advance of
dr edge.

(3) Verify an docunent |ocation of dredge or drill boat at
each change of position.

d. Hydrographic Surveys

(1) Verify horizontal and vertical control each day.

(2) Insure that the surveyors calibrate both positioning
and depth sounding systens daily prior to surveying.

(3) Verify the performance of after dredging surveys.

(4) Conpare after dredging surveys of design channel.
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(5) Informcontractor of shoal areas.
e. Mterial

(1) Check naterial renoved.

(a) Does it differ fromthat specified.

(b) Report material suspected to be of different
characteristics.

(2) Msplaced Materi al

(a) Do not permt dunping by scows in dredge areas.
(b) Check for leaks in scows and pipelines.

(c) Check for breaks in disposal area.

(d) Check height of spillway in disposal area.

(e) Sanple waste water passing over spillway for
percentage of solids.

(f) Locate and report by docunent nisplaced material.
(3) Check size of boul ders.

(4) Verify location and docunent all areas from which
dredge cannot renove naterial .

f. Drilling and Blasting

(1) Check operations of plant for confornmance with
par agraphs 20-03 (a-e).

(2) Verify quantity of explosives on hand at start of
wat ch.

(3) Check contractor conpliance to State, County,
Mini ci pal and Coast CQuard regul ations relative to use, storage
and transporting of explosives. Verify contractor blasting plan.

(4) Require strict adherence to safety regul ations and
bl asting pl an.

g. Disposal
(1) Check the follow ng for disposal in navigable waters:

(a) Disposal area should be clearly defined by visible and
control | ed nethods.

(b) Proposed disposal of materials should be in conpliance
with the contract specification.

(c) Verify acquisition of disposal pernmt (when required).

(d) Prior to the disposal of material each deposition site
shal | be verified and docunent ed.
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(e) Informcontractor and higher authority when
nonconpl i ance of contract is noted.
(2) Check the follow ng for disposal in contained areas:

(a) Dredge runoff should be controlled in accordance with
the contract specifications.

(b) Periodically inspect dikes, bul kheads and spillways
for necessary maintenance.

(c) Verify on contract-furnished disposal areas that

perm ssion to dispose material has been granted thin
docunent ati on.

h. d eanup

(1) Verify renoval of all dredging buoys, noorings and
range narkers.

(2) Survey contained areas for contract conpliance to
final grading specifications.

20-3
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CHAPTER 2P
JETTY. BREAKWATER AND GRO NS

2P-01. GENERAL

This chapter covers the construction or naintenance
repairs of jetties, breakwaters and groins. Any conflicts
bet ween this guide and the contract plans and specifications
shal | be reported to your supervisor.

2P-02. REGULATI ONS

a. Corps of Engineers and U S. Coast Guard

(1) Check special lights, day signals and passing of
floating plant.

(2) Require strict adherence to plans and specifications.
(3) Report violations.

2P-03. OPERATI ONS

a. Reports —Check with your supervisor as to type, nunber
and frequency of reports.

b. Controls

(1) Check location of horizontal control points, bench
mar ks, and tide gauges.

(2) Show physical |ocation of control points to
contractor.

(3) Require contractor to protect control points.

(4) Check for utilities within area of construction.

(a) If shown on plan, require ranges to nark |ocations.

(b) If not shown on plans, notify your supervisor.

c. Mterials

(1) Check that all required sanples have been submtted
and approval s have been made prior to incorporation of naterial
in the work.

(2) Check test results.

(3) Renoval all rejected material fromsite of
construction.

(4) Check the follow ng for stone:
(a) Check that scal es have been seal ed and certified.
(b) Check for sworn weighter.

(c) Check that sufficient equipnment is available to neet
approved progress schedul ed.
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(d) Check tonnage delivered by weight slips, bills of
| adi ng of displacenent.

(e) Check stone for size, shape and quality.
(f) Check daily tonnages placed and stockpil ed.

(g) Check that stone is placed within limts.

1. Do not permt casting.
2. Check interl ocking of stone.
3. Elimnate | arge voids.

(h) Check tonnage pl aced versus section conpl et ed.
Det erm ned underruns and overruns at early stages.

(5) Check the followi ng for steel:

(a) Has steel been inspected or are mll certificates
avai | abl e?

(b) Check driving procedures, see Chapter 2G
(c) Check that full bearing is obtained.
(d) Check and record cutoffs.

(e) Do not permt burning of holes for attachnent of
wal ers.

(6) Check the follow ng for tinber and | unber:

(a) Check for conpliance with grading rules.

(b) Check driving procedure, see Chapter 2G

(c) Check that full bearing is obtained.

(d) Check and record original lengths and cutoffs.
(e) Check roofing of piles.

(f) Check preservative treatnent of tiner, cut surfaces
and cap covering.

d. Specifications. Require strict adherence to special and
technical provisions indicating specific techniques and
procedures advi sable for the project.
2P-04. CLEANWP

a. Renove all debris.

b. Check renoval of buoys, noorings and ranges.

c. Check grading.

2P-2



