DESIGN ARRANGEMENTS, PLAN AND CONCEPTS INDICATED OR REPRESENTED BY THIS DOCUMENT ARE THE COPYRIGHTED PROPERTY OF DRS ENGINEERING, AND WERE CREATED, EVOLVED & DEVELOPED EXCLUSIVELY FOR USE ON AND IN CONNECTION WITH THIS PROJECT. NONE OF THE SAID IDEAS, DESIGN

FIRM OR CORPORATION FOR ANY PURPOSE WHATSOEVER WITHOUT THE WRITTEN PERMISSION OF DRS ENGINEERING. REPRODUCTION AND\OR USE THEREOF IS NOT ALLOWED WITHOUT THE WRITTEN CONSENT OF DRS ENGINEERING.

ARRANGEMENTS OR PLANS SHALL BE USED BY OR DISCLOSED TO ANY PERSON,
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GENERAL NOTES

THE EARTH RETENTION DESIGNER 1S DEFINED AS THE REGISTERED CIVIL ENGINEER WHOSE STAMP IS ON
THESE PLANS.

THE EARTH RETENTION CONTRACTOR IS DEFINED AS THE ORGANIZATION(S) OR PERSON(S) WHO INSTALL
THE EARTH SUPPORT SYSTEMS INDICATED ON THESE PLANS.

THE GENERAL CONTRACTOR IS AS DEFINED AS THE ORGANIZATION(S) OR PERSON(S) WITH OVERALL
CONTROL OF THE SITE CONSTRUCTION.

THE PROJECT GEOTECHNICAL ENGINEER IS DEFINED AS THE ORGANIZATION OR PERSON WHO AUTHORED
THE APPROVED SOILS/GEOLOGY REPORT ASSOCIATED WITH THE PROJECT.

THESE EARTH RETENTION PLANS SHALL BE REVIEWED BY THE PROJECT GEOTECHNICAL ENGINEER PRIOR
TO BEGINNING WORK.

LOCATION OF ALL EXISTING FACILITIES, ADJACENT STRUCTURES AND UNDERGROUND AND OVERHEAD
UTILITIES SHOWN ARE AS INTERPRETED FROM INFORMATION PROVIDED TO DRS ENGINEERING DURING
DESIGN. THE ACTUAL LOCATIONS OF ALL SUCH ITEMS SHALL BE FIELD VERIFIED PRIOR TO COMMENCING
CONSTRUCTION OF THE EARTH RETENTION. ANY DISCREPANCIES OR POTENTIAL CONFLICTS BETWEEN
EXISTING FACILITIES AND THIS WORK SHALL IMMEDIATELY BE BROUGHT TO THE ATTENTION OF THE EARTH
RETENTION DESIGNER. THE EARTH RETENTION DESIGNER SHALL NOT BE RESPONSIBLE FOR DAMAGE TO
EXISTING FACILITIES, STRUCTURES OR UTILITIES DUE TO INCORRECT INTERPRETATION OF EXISTING
DRAWINGS OR DATA OR MISSING LOCATION INFORMATION.

AN UNDERGROUND SERVICE ALERT INQUIRY IDENTIFICATION NUMBER MUST BE OBTAINED AT LEAST TWO
WORKING DAYS BEFORE STARTING WORK WITH THIS PERMIT. TELEPHONE NUMBER (800) 227-2600.

EXCAVATION SHALL BE CO-ORDINATED WITH THE INSTALLATION OF THE EARTH RETENTION SYSTEM SO AS
TO PREVENT LOSS OF GROUND OR SETTLEMENT OF ADJACENT STRUCTURES. HEAVY EQUIPMENT OR
CRANES SHALL NOT BE LOCATED ADJACENT TO THE EARTH RETENTION BULKHEAD EXCEPT WHERE
SPECIFICALLY PROVIDED FOR IN THE DESIGN.

THE EARTH RETENTION CONTRACTOR SHALL BE RESPONSIBLE TO ENSURE THAT THE EARTH RETENTION IS
BUILT IN ACCORDANCE WITH THESE PLANS. IF THERE IS ANY QUESTION REGARDING THESE PLANS, THE
CONTRACTOR SHALL REQUEST AN INTERPRETATION BEFORE DOING ANY WORK BY CONTACTING THE EARTH
RETENTION DESIGNER.

SITE DRAINAGE AND SITE DEWATERING TO BE PROVIDED BY OTHERS.
THE GENERAL CONTRACTOR SHALL ALSO TAKE THE NECESSARY STEPS TO PROTECT THE PROJECT AND
ADJACENT PROPERTY FROM ANY EROSION AND SILTATION THAT RESULT FROM HIS OPERATIONS BY
APPROPRIATE MEANS (SAND BAGS, HAY BALES, TEMPORARY DESILTING BASINS, DIKES, EARTH RETENTION,
ETC.) UNTIL SUCH TIME THAT THE PROJECT IS COMPLETED AND ACCEPTED FOR MAINTENANCE BY THE
OWNER. ALL CONSTRUCTION SHALL CONFORM TO ALL LOCAL CODES, ORDINANCES, RESTRICTIONS AND
OSHA REQUIREMENTS. 1

NO EXCAVATION OR GRADING SHALL COMMENCE UNTIL 10 DAYS AFTER ADJOINING PROPERFPYOWKER
HAVE BEEN NOTIFIED IN WRITING AS REQUIRED BY SECTION 3307.1 OF THE CALIFORNIA BUILDING CODE 2010.

ABBREVIATIONS
TW = TOP OF WALL
BW = BOTTOM OF WALL
TF = TOP OF FOOTING
BF = BOTTOM OF FOOTING
TS = TOP OF SLAB

DWY = DRIVEWAY

EXCAVATION NOTIFICATION

CALL 1-800-422-4133 A MINIMUM OF TWO DAYS BEFORE COMMENCING EXCAVATION ENSURE ALL RELEVANT
UTILITY COMPANIES HAVE CLEARED THE LOCATION. UPDATE ALL DIG ALERT NOTIFICATIONS EVERY TEN
DAYS. . - ,

T FEET OF A UTILITY, THEN UTILITY

IF PILES, TIEBACKS OR SOIL NAILS ARE TO BE INSTALLED ¥ HREE
IRING DRILLING/DRIVING.

MUST BE EXPOSED TO CONFIRM LOCATH N AND CLEARANCE [

CODES AND SPECIFICATIONS

CALIFORNIA BUILDING CODE - 2010 EDITION
STEEL DESIGN - AISC 13th EDITION
CONCRETE DESIGN - ACI-318

SOIL NAIL DESIGN - FHWA-AQ-IF-03-017

DESIGN CRITERIA

EARTH RETENTION DESIGN IS IN ACCORDANCE WITH THE GEOTECHNICAL REPORT BY GEOCON WEST INC.
DATED FEBRUARY 17 2011 INCLUDING SUPPLEMENTAL LETTERS DATED MARCH 8 2012 AND AUGUST 1 2012.

GEOTECHNICAL DESIGN PARAMETERS ARE AS FOLLOWS:

ACTIVE EARTH PRESSURES
UNRESTRAINED CAISSON WALLS
CANTILEVER TEMPORARY SHORING EFPa = 25H TRIANGULAR
TIEBACK TEMPORARY SHORING Pa =25H TRAPEZOIDAL
SEISMIC EARTH PRESSURES EFPs = 15H TRIANGULAR

EFPa = 35H TRIANGULAR

FOR SLOPING ABOVE THE EARTH RETENTION THE EARTH PRESSURES ARE FACTORED BY THE RATION H'/H

PASSIVE PRESSURES
LEVEL SUBGADE

EFP(p) = 200psf/ft TO P(p) max = 2000psf/it

DESIGN OF STEEL & TIMBER FOR USE IN TEMPORARY EARTH RETENTION UTILIZES A 133% INCREASE IN
ALLOWABLE STRESS FOR TEMPORARY CONDITIONS.

ISOLATED PILE ARCHING FACTOR = 2.0

TIEBACK WORKING BOND STRESS (POST-GROUTED) 13.8psi (2.0 ksf)
LAGGING PRESSURE  400psf MAX.

SEISMIC COEFFICIENT DBE = 0.32g Kh = DBE/2 = 0.16g

SOIL SHEAR STRENGTH PARAMETERS

UNIT FRICTION COHESION NON POST POST
WEIGHT ANGLE GROUTED BOND GROUTED BOND
PCF DEG PSF PSI PSi
ARTIFICAL FiLL 115 10 300 (PERMANENT DESIGN}) 7 14
1000 (TEMPORARY DESIGN})
BEDROCK 120 27 650 (PERMANENT DESIGN) 10 14

A 33% INCREASE IN SOIL SHEAR STRENGTH IS ADOPTED FOR SEISMIC ANALYSIS.
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EARTH PRESSURES FOR DESIGN

MATERIALS
STEEL
SOLDIER PILE STEEL:  ASTM GR-50
MISCELLANEOUS STEEL: ASTM A-36

REINFORCING STEEL: ASTM A-615 - GRADE 60

WELDED WIRE FABRIC: ASTM A-82, A-185, A-496 OR A-497 fy (min) = 60ksi

TIEBACK BARS: 150ksi (ULT) BAR TO ASTM A-722

SOIL NAIL BAR: ASTM A-615 GRADE 75 SOLID BAR
CEMENTITIOUS 1
CEMENT: ASTM C-1 50,

CIP CONCRETE: fc (28) = 3000psi OR f'c=4000psi {(SEE DETAILS)

MIX DESIGN TO BE SUBMITTED BY EARTH RETENTION CONTRACTOR.
SHOTCRETE: fc (28) = 4000psi
MIX DESIGN TO BE SUBMITTED BY EARTH RETENTION CONTRACTOR.
DRILLED PILE BACKFILL: 2500 psi CONCRETE IN PILE TOES 1 1/2 SACK SLURRY MIX FOR REMAINING SHAFT
LENGTH UNLESS OTHERWISE NOTED ON THESE DRAWINGS.

TIEBACK GROUT: NEAT WATER/CEMENT GROUT 0.45 W/C RATIO

SOIL NAILS GROUT: NEAT WATER/CEMENT GROUT 0.45 W/C RATIO

MISCELLANEOUS

3"x12" UNLESS

WOOD LAGGING: DOUGLAS FIR #2, HEM FIR #2 OR EQUIVALENT, TREATED,

OTHERWISE NOTED ON THE ELEVATION DRAWINGS.
WALL DRAINAGE: MIRADRAIN 2000 OR EQUIVALENT
EPOXY COATING: ASTM A775 OR ASTM AS34

MEMBERS OR DETAILS MAY BE SUBSTITUTED FOR EQUIVALENT OR BETTER, AS APPROVED BY ENGINEER.

WELDING

1.  ALL WELDING ELECTRODES SHALL BE E-70XX MINIMUM

2. ALL WELDING SHALL BE DONE BY WELDERS CERTIFIED BY THE GOVERNING LOCAL BUILDING AUTHORITY.
ALL FIELD WELDING SHALL BE DONE UNDER THE SUPERVISION OF A DEPUTY INSPECTOR, CERTIFIED BY
THE GOVERNING LOCAL BUILDING AUTHORITY.

2. ALL WELDING OF REINFORCING SHALL BE IN ACCORDANCE WITH REQUIREMENTS OF THE LATEST
EDITION OF AMERICAN WELDING SOCIETY (AWS) D1.4.

5. CONTINUOUS INSPECTION IS REQUIRED FOR ALL FIELD WELDING.

SPECIAL INSPECTIONS

IF REQUIRED BY THE LOCAL GOVERNING AGENCY, CERTIFIED REGISTERED DEPUTY INSPECTORS SHALL
INSPECT THE FOLLOWING ITEMS WHERE USED.

CONCRETE: fc (28day) >2500psi

REINFORCING STEEL: fy=60ksi, (PERIODIC INSPECTION PRIOR TO CONCRETE PLACEMENT)

PRESTRESSING STEEL TENDONS: fy=75ksi, 150ksi, and 270ksi (DURING PLACING AND TESTING)

STRUCTURAL WELDING: E-70xx WELDS (PERIODIC INSPECTION FOR SINGLE PASS FILLET
WELDS<=5/16" )

HIGH STRENGTH BOLTING: A-325 AND A-490 BOLTS

PILING, DRILLED PIERS: DURING DRILLING / DRIVING

SHOTCRETE: SHOTCRETE >2500psi

SPECIAL GRADING: EXCAVATION & FILLING:

THIS SPECIAL INSPECTION IS NOT A SUBSTITUTE FOR INSPECTION BY A CITY INSPECTOR. SPECIALLY
INSPECTED WORK INSTALLED OR COVERED WITHOUT THE APPROVAL OF THE CITY INSPECTOR IS SUBJECT
TO REMOVAL OR EXPOSURE.

UST BE APPROVED BY RELEVANT AGENCY IN ADVANCE IN ORDER TO PERFORM
SPECIFIED

THE DEPUTY INSPECTOR
THE TYPES OF INSPECTIO

IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO SCHEDULE THE TIME WITH THE DEPUTY INSPECTOR OR
INSPECTION AGENCY PRIOR TO PERFORMING ANY WORK THAT REQUIRES SPECIAL INSPECTION.

SPECIAL INSPECTION REPORTS SHALL BE SUBMITTED TO THE BUILDING DIVISION FOR APPROVAL PRIOR TO
CITY INSPECTOR APPROVAL OF THAT WORK.

GENERAL PROCEDURES

ALL NECESSARY PERMITS SHALL BE OBTAINED (BY OTHERS) PRIOR TO COMMENCEMENT OF INSTALLATION
OF THE EARTH RETENTION SYSTEM.

GENERAL CONTRACTOR AND EARTH RETENTION CONTRACTOR WILL FOLLOW ALL APPLICABLE CAL-OSHA
REQUIREMENTS IN THE EXECUTION OF THE WORK DESCRIBED HERE{N.

PRIOR TO THE START OF WORK THE EXISTING GRADE ELEVATIONS AND THE LOCATION AND DEPTH OF ALL
EXISTING AND NEW UTILITIES SHALL BE DETERMINED BY THE GENERAL CONTRACTOR AND PROVIDED IN
WRITING TO THE EARTH RETENTION CONTRACTOR.

LAYOUT OF EARTH RETENTION LINE AND ELEVATIONS SHALL BE PROVIDED BY GENERAL CONTRACTOR.
WHERE APPLICABLE, ALL BUILDING QUTSIDE CORNERS SHALL BE FIELD STAKED AND EARTH RETENTION
PILES LOCATED IN RELATIONSHIP TO STAKED BUILDING CORNERS TAKING INTO ACCOUNT ANTICIPATED PILE
DEFLECTION DURING EXCAVATION. PILES MAY BE MOVED UP TO ONE FOOT IN ANY DIRECTION FROM
LOCATIONS SHOWN THESE PLANS TO ACCOMMODATE AS STAKED BUILDING LOCATIONS. PILE LOCATIONS
SHALL BE VERIFIED BY OTHERS IMMEDIATELY AFTER INSTALLATION OF SOLDIER BEAMS.

A SAFETY RAILING AROUND THE PERIMETER OF THE EXCAVATION, BUILT PER CAL-OSHA STANDARDS, WILL BE
PROVIDED PRIOR TO CREATING FALL HAZARDS OVER 6 FEET.
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TEMPORARY SHORING

PERMANENT CAISSONS

SOIL NAIL WALLS

DRILLED SOLDIER PILES

DRILL VERTICAL SOLDIER PILE SHAFTS TO DEPTHS INDICATED ON THESE PLANS AND WITHIN ACCEPTABLE
TOLERANCES FOR LOCATION AND ALIGNMENT. WHERE DRILLED SHAFTS WILL NOT STAY OPEN, PROVIDE
PROTECTION AGAINST SLOUGHING OR CAVING AS REQUIRED.

PLACE SOLDIER PILES IN DRILLED SHAFTS AND POUR 2500psi CONCRETE WITHIN THE TOE OF THE SOLDIER
PILE. MAINTAIN VERTICALITY OF SOLDIER PILES DURING CONCRETE POUR.

FILL BALANCE OF SHAFT WITH 1-1/2 SACK SLURRY BACKFILL.

IF GROUNDWATER IS ENCOUNTERED, CONCRETE FOR PILE TOES SHOULD BE TREMIED INTO POSITION WITH
APPROVED DEVICES, AND COMPRESSIVE STRENGTH OF CONCRETE SHALL BE INCREASED BY 1,000 PSI.

SHAFTS CLOSER THAN TWO SHAFT DIAMETERS ON CENTER SHALL BE DRILLED AND POURED IN AN
ALTERNATING SEQUENCE SUCH THAT THE ALTERNATE SHAFT IS NOT DRILLED UNTIL THE ADJACENT PILE HAS
CURED FOR AT LEAST 24 HOURS.

LAGGING

BEGIN EXCAVATION IN LIFTS NOT EXCEEDING 5 FT. UNLESS APPROVED BY THE GRADING INSPECTOR, THE
GEOTECHNICAL ENGINEER AND THE EARTH RETENTION DESIGNER.

CLEAN SOLDIER PILES AS REQUIRED. PLACE TREATED WOOD LAGGING OR SHOTCRETE AS GRADE
DESCENDS. PLACE LAGGING AS INDICATED ON THE EARTH RETENTION PLAN.

FOR CANTILEVER PILES, CONTINUE THIS SEQUENCE TO THE BOTTOM OF EXCAVATION.

FiLL VOIDS BEHIND WOOD LAGGING WITH SLURRY OR NATIVE SOILS AS REQUIRED TO ENSURE CONTINUOUS
CONTACT WITH GROUND.

POST-GROUTED TIEBACK INSTALLATION

PRIOR TO START OF THE WORK, VERIFY LOCATION OF UTILITIES. LOCATE TIEBACKS TO ASSURE CLEARANCE
OF EXISTING OR NEW LINES.

A SUITABLE FIRM, DRY AND LEVEL BENCH SHALL BE PROVIDED "BY EXCAVATOR" FOR TIEBACK INSTALLATION
AT EACH TIEBACK LEVEL. ALL BENCHING AND SLOPING SHALL CONFORM TO OSHA REQUIREMENTS.

TIEBACK ANGLE AND LOCATIONS MAY BE ALTERED, PROVIDED THE DESIGN LOADS ARE ADJUSTED
ACCORDINGLY BY THE EARTH RETENTION DESIGNER. A TOLERANCE OF FIVE DEGREES ON THE ANGLE OF
INCLINATION, AND 12 INCHES + ON LOCATION WILL BE PERMITTED.

MACHINE DRILL THE TIEBACK SHAFT (WITH A TEMPORARY CASING WHERE REQUIRED) TO PREVENT
SLOUGHING OR CAVING OF MATERIAL INTO THE HOLE. BOREHOLE DIAMETERS SHALL BE AS INDICATED ON
THESE PLANS.

WHEN THE SHAFT HAS BEEN ADVANCED TO TIP, ENSURE ADEQUATE CLEANING OF THE BOREHOLE WITH AIR
OR WATER FLUSHING AND INSTALL THE PREFABRICATED ANCHOR WITH ATTACHED CENTRALIZING DEVICES
INTO THE BOREHOLE. THE PREFABRICATED ANCHOR SHALL CONSIST OF: HIGH-STRENGTH STEEL TENDONS
OR RODS, SPACERS TO SEPARATE THE INDIVIDUAL STRANDS, CENTRALIZERS TO CENTRALIZE THE
ASSEMBLY, TREMIE GROUT TUBE, POST-GROUT TUBE(S) WITH GROUT VALVES AND A PVC SHEATHING IN THE
FREE STRESSING LENGTH.

FILL THE BOREHOLE THROUGH A MIN. 1/2" 1.D. POLYETHYLENE TREMIE PIPE WITH APPROVED HIGH-STRENGTH
GROUT. TERMINATE TREMIE GROUTING WHEN THE BOREHOLE IS COMPLETELY FILLED.

ONCE THE TREMIE GROUT HAS ATTAINED ITS INITIAL SET, PERFORM POST-GROUTING OF THE ANCHOR BOND
ZONE THROUGH THE ATTACHED POST-GROUT LINE AND VALVES. THE POST-GRQUT LINE CONSISTS OF A 1/2"
SCH 40 PVC PIPE WITH RUBBER VALVES AT FOUR FEET O.C. IN THE POST-GROUT ZONE. FRACTURE THE
INITIALLY SET BOND ZONE GROUT BY INJECTING WATER OR CEMENT GROUT UNDER PRESSURE. AFTER
INITIAL FRACTURE, PUMP NEAT GROUT UNTIL A MINIMUM PRESSURE OF 300 PSI IS ACHIEVED. FLUSH THE
POST-GROUT LINE WITH WATER FOR REUSE. ACTUAL REQUIRED INJECTION PRESSURES AND GROUT
VOLUMES WILL VARY DEPENDING ON GROUND CONDITIONS AND HOLDING CAPACITIES REQUIRED.

THE ANCHOR SHALL REMAIN UNDISTURBED UNTIL THE GROUT HAS CURED A MINIMUM OF THREE DAYS.
AFTER TESTING THE TIEBACKS, LOCK OFF TO TIEBACK DESIGN LOAD INDICATED ON THESE PLANS.

CUT OFF EXCESS TENDON LEAVING A MINIMUM OF TWO INCHES BEYOND THE ANCHOR PLATE.

TIEBACK TESTING

EACH ANCHOR SHALL BE SATISFACTORILY PROOF TESTED TO A MINIMUM OF 150% OF THE DESIGN LOAD.
PROOF TESTING LOADING SHALL BE APPLIED INCREMENTS OF 25% OF DESIGN LOAD WITH THE INCREMENTAL
LOAD HELD FOR 1 MINUTE. THE PROOF LOAD OF 150% OF DESIGN LOAD SHALL BE HELD FOR 15 MINUTES. THE
ANCHOR TENDON INCLUDING TENDON STRETCH SHALL NOT MOVE MORE THAN 12" TOTAL DURING
APPLICATION OF THE TEST LOAD FROM 0% TO 150%. AT 150% TEST LOAD THE ANCHOR MOVEMENT SHALL
NOT EXCEED 0.1 INCH DURING A 15 MINUTE TEST PERIOD.

ONE ANCHORS SHALL BE PROOF TESTED TO 200%. THE ANCHOR TENDON INCLUDING TENDON STRETCH
SHALL NOT MOVE MORE THAN 12" TOTAL DURING APPLICATION OF THE TEST LOAD FROM 0% TO 200%. AT
200% TEST LOAD THE ANCHOR MOVEMENT SHALL NOT EXCEED 0.25" DURING A 30 MINUTE TEST PERIOD.

AFTER TESTING ALL ANCHORS SHOULD BE LOCKED OFF THE THE SPECIFIED DESIGN LOAD AND THE
LOCK-OFF LOAD SHALL BE VERIFIED BY MEANS OF A LIFT OFF TEST. IF THE LOCK-OFF LOAD VARIES BY MORE
THAN 10% FROM THE DESIGN LOAD, THE LOAD SHOULD BE RESET UNTIL THE LOCK-OFF LOAD IS WITHIN 10%
OF THE DESIGN LOAD.

CERTIFICATION FROM AN APPROVED TESTING LABORATORY IS REQUIRED FOR THE CALIBRATION OF THE
ANCHOR LOADING DEVICES AT THE START OF EACH JOB.

NO TEST SHALL BE PERFORMED UNTIL THE CONCRETE HAS ATTAINED AT LEAST 100% OF ITS ASSUMED
DESIGN ULTIMATE COMPRESSIVE STRENGTH, fc.

THE DEPUTY INSPECTOR SHALL INSPECT AND APPROVE THE TESTING OF ALL ANCHORS. HE SHALL KEEP A
RECORD OF ALL TEST LOADS AND TOTAL ANCHOR MOVEMENTS AND CERTIFY TO THEIR ACCURACY. THIS
RECORD SHALL BE KEPT ON THE JOB SITE AND SHALL BE AVAILABLE FOR INSPECTION BY THE BUILDING
INSPECTOR.

ANCHORS FAILING THE TEST CRITERIA SHALL BE DISAPPROVED EXCEPT THAT REDUCED CAPACITIES MAY BE
ASSIGNED TO SUCH ANCHORS UPON RECOMMENDATION OF THE EARTH RETENTION ENGINEER.

MONITORING

EARTH RETENTION PILES SHALL BE SURVEY MONITORED WEEKLY BY A LICENSED SURVEYOR FOR LATERAL
AND VERTICAL MOVEMENT. MOVEMENT DATA SHALL BE PROVIDED TO THE EARTH RETENTION DESIGNER ON
WEEKLY BASIS. THE EARTH RETENTION DESIGNER SHALL REVIEW DATA AND TRANSMIT TO THE CITY ONCE
PER WEEK.

THE MOVEMENT DATA SHOULD BE UTILIZED BY THE GENERAL CONTRACTOR AND THE EARTH RETENTION
CONTRACTOR TO DETERMINE IF LAGGING POSITIONS NEED TO BE ADJUSTED TO MAINTAIN THE LAGGING
TOLERANCES AGREED FOR THE PROJECT.

ONCE EXCAVATION SUBGRADE !S REACHED AND THE PILE MOVEMENT DATA INDICATES THE EARTH
RETENTION SYSTEM IS STABLE THEN MONITORING INTERVALS MAY BE INCREASED TO MONTHLY UNTIL THE
EARTH SUPPORT SYSTEM IS NO LONGER REQUIRED. ANY ONE iNCH MOVEMENT SHALL BE ANALYZED BY THE
SOILS ENGINEER AND AN APPROVED REMEDIAL EARTH RETENTION PLAN PREPARED. ANY MOVEMENT OF
2.INCHES OR MORE MAY REQUIRE ADDITIONAL REMEDIAL ACTION TO BE TAKEN TO PREVENT ADDITIONAL
MOVEMENT PRIOR TO FURTHER CONSTRUCTION.

PERMANENT CAISSON INSTALLATION

TOLERANCES

LOCATION VARIATION AT CUT-OFF SHALL BE NO GREATER 6 IN.

THE OUT-OF-PLUMBNESS OF PIERS SHALL NOT EXCEED 1.5 PERCENT.

PIER SHAFT DIAMETER SHOWN ON THE PROJECT DRAWINGS IS MINIMUM ACCEPTABLE.

EXCAVATION

EXCAVATE DRILLED PIERS TO DIMENSIONS AND REQUIRED ELEVATIONS SHOWN ON PROJECT DRAWINGS.
CLEAR ALL OBSTRUCTIONS ENCOUNTERED DURING EXCAVATION.

MAINTAIN SIDEWALL STABILITY DURING DRILLINGWHERE CAVING GROUND EXISTS, PROVIDE TEMPORARY
STEEL CASING FOR SHAFT EXCAVATION. MAKE DIAMETER OF EXCAVATION SUCH THAT THE VOID SPACE
OUTSIDE ANY TEMPORARY CASING 18 MINIMIZED.

REINFORCEMENT

PLACE REINFORCEMENT FOR DRILLED PIERS AS SHOWN ON THE CONTRACT DOCUMENTS AFTER
ACCEPTANCE OF THE DRILLED PIER EXCAVATION.

REINFORCEMENT SHALL BE FREE OF MUD, OIlL, OR OTHER SURFACE CONTAMINATION AT TIME OF CONCRETE
PLACEMENT.

TIE STEEL OF THE SIZES AND CONFIGURATION SHOWN ON PROJECT DRAWINGS AND TIE SECURELY TO
MAINTAIN PROPER DIMENSION AND LOCATION DURING CONCRETING OPERATIONS.

PROVIDE SPACER ROLLERS TO MAINTAIN COVER.

ONLY EVERY THIRD VERTICAL REINFORCING BAR SHALL BE LAP-SPLICED AT THE SAME ELEVATION.

WELD REINFORCING BARS IN ACCORDANCE WITH AWS D1.4. USE AWS CERTIFIED WELDERS.

THE MINIMUM CLEAR DISTANCES BETWEEN VERTICAL REINFORCEMENT, INCLUDING LAPPED BARS, SHALL BE
4 IN. (100 MM) BUT NOT LESS THAN 1.5 TIMES THE BAR DIAMETER NOR FOUR TIMES THE MAXIMUM
AGGREGATE SIZE, WHICHEVER IS LARGER.

REINFORCEMENT SHALL BE PLACED BEFORE PIER CONCRETING BEGINS.

CONCRETE

CONCRETE WORK SHALL CONFORM TO ACI 301.

DEWATER DRILLED PIER EXCAVATION PRIOR TO PLACING CONCRETE. DEWATER IN A MANNER THAT WILL NOT
CREATE SUBSIDENCE OR GROUND LOSS THAT MIGHT ADVERSELY AFFECT THE WORK OR EXISTING
ADJACENT STRUCTURES.

PLACE CONCRETE AS SOON AS POSSIBLE AFTER COMPLETION OF EXCAVATION.

FOR FREE-FALL CONCRETE, DIRECT IN SUCH A WAY THAT THE FALL IS VERTICAL DOWN THE CENTER OF THE
SHAFT WITHOUT HITTING SIDES OR REINFORCEMENT. PLACE CONCRETE IN PIER IN ONE CONTINUQUS
OPERATION

WHERE TEMPORARY CASINGS ARE UTILIZED, COORDINATE CASING WITHDRAWAL CAREFULLY WITH
CONCRETE PLACEMENT. MAINTAIN HEAD OF CONCRETE TO EXCEED THE ANTICIPATED OUTSIDE SOIL AND
WATER PRESSURE ABOVE THE BOTTOM OF THE CASING AT ALL TIMES DURING CASING WITHDRAWAL. WHERE
CASING IS WITHDRAWN, PROVIDE CONCRETE WITH A MINIMUM SLUMP OF 8IN.

DO NOT VIBRATE CONCRETE INTERNALLY BEFORE THE CASING IS WITHDRAWN. A CASING VIBRATORY
EXTRACTOR IS PERMITTED. DO NOT WITHDRAW CASING AFTER CONCRETE HAS ATTAINED INITIAL SET.
VIBRATE TOP 3 FT. OF CONCRETE AFTER TEMPORARY CASING HAS BEEN WITHDRAWN.

PROTECT TOPS OF PIERS AGAINST DAMAGE AND CURE AND PROTECT TO PREVENT MOISTURE LOSS AND
TEMPERATURE EXTREMES IN ACCORDANCE WITH ACI 301.

TESTING :
THE TESTING AGENCY WILL TAKE AND TEST A MINIMUM OF ONE SET OF FOUR CYLINDERS PER DRILLED PIER
BUT NOT MORE THAN ONE SET PER TRUCKLOAD FOR QUALITY ASSURANCE.

THE TESTING AGENCY WILL PERFORM COMPRESSION TESTS AT 7, 14 AND 28 DAYS.

PERMANENT CAISSON FACING

NO EARLIER THAN 14 DAYS AFTER CAISSON INSTALLATION, BEGIN EXCAVATION IN LIFTS NOT EXCEEDING 5 FT.
UNLESS APPROVED BY THE GRADING INSPECTOR, THE GEOTECHNICAL ENGINEER AND THE EARTH
RETENTION DESIGNER.

CLEAN CAISSONS AS REQUIRED. PLACE DRAINAGE CHIMNEYS AGAINST THE EARTH AND TEMPORARY
SHOTCRETE LAGGING AS GRADE DESCENDS.

CONTINUE THIS SEQUENCE TO THE BOTTOM OF EXCAVATION.
INSTALL PERMANENT FACING REBAR, DRAINAGE OUTLETS ETC. PER THESE PLANS
INSTALL PERMANENT SHOTCRETE FACING.

CURE PERMANENT SHOTCRETE FACING

STRUCTURAL o
REVIEWED FOR CODE CPMP
can

DATE

SOIL NAIL WALL CONSTRUCTION

EXCAVATION FOR SOIL NAILS SHOULD BE MADE IN VERTICAL LIFTS TO ACCOMMODATE THE VERTICAL NAIL
SPACINGS INDICATED ON THESE PLANS.

EXCAVATE TO THE REQUIRED BACK OF TEMPORARY SHOTCRETE.

DRILL SOIL NAILS TO THE DIAMETER, DEPTH AND LINE AS INDICATED ON THE DRAWINGS. THE HOLE SHALL BE
DRILLED SO THAT ITS DIAMETER IS NOT MORE THAN 1/4 INCH SMALLER THAN THE SPECIFIED DIAMETER.
HOLES SHALL BE DRILLED AT AN INCLINATION AS SHOWN ON THESE DRAWING. TOLERANCES FOR DRILL HOLE
LOCATION SHALL BE +ONE FOOT FOR HORIZONTAL AND VERTICAL POSITION AT THE WALL FACE AND WITHIN
2.5 DEGREES OF THE SPECIFIED SOIL NAIL GRADIENT.

TO THE EXTENT PRACTICABLE, SOILS NAILS SHALL BE SHOP FABRICATED. SOIL NAILS SHALL BE HANDLED
AND PROTECTED IN SUCH A MANNER AS TO AVOID CORROSION AND PHYSICAL DAMAGE THERETO.

PRIOR TO PLACEMENT, SOIL NAILS SHALL BE FREE OF DIRT, DETRIMENTAL RUST OR ANY OTHER
DELETERIOUS SUBSTANCES. DRILLED HOLES SHALL BE CLEARED OF ANY LOOSE ROCK FRAGMENTS, SOIL OR
OTHER SUBSTANCES WHICH MAY PREVENT THE PROPER PLACEMENT OF THE SOIL NAIL OR GROUT.

SOIL NAILS SHALL BE PLACED IN ACCORDANCE WITH RECOMMENDATIONS OF THE MANUFACTURER. SOIL
NAILS SHALL BE SECURELY FASTENED IN PLACE TO PREVENT MOVEMENT DURING GROUTING AND TO
ASSURE THAT THE BOND LENGTH OF THE SOIL NAIL IS CENTRALLY LOCATED IN THE DRILL HOLE.

WATER CEMENT SHALL HAVE A WATER CEMENT RATIO (w/c) OF 0.45

GROUT SHALL BE PUMPED INTO THE SOIL HOLE THROUGH A TREMIE GROUT TUBE PROVIDED BY THE
CONTRACTOR FOR THAT PURPOSE UNTIL THE HOLE IS FILLED TO THE TOP OF THE SOIL NAIL ZONE.
PROVISIONS SHALL BE MADE FOR DETERMINING THE TOP OF THE GROUT TO ASSURE ADEQUATE SOIL
NAILAGE.

AFTER GROUTING, THE SOIL NAIL SHALL REMAIN UNDISTURBED UNTIL THE NECESSARY GROUT STRENGTH
HAS BEEN ATTAINED.

ON COMPLETION OF SOIL NAIL DRILLING, PLACE TEMPORARY FACING DRAINAGE CHIMNEYS AND
REINFORCING AND SHOOT TEMPORARY SHOTCRETE FACING.

PROOF TEST SOIL NAILS AS REQUIRED FOR THIS NAIL ROW
REPEAT ITEMS FOR SUBSEQUENT SOIL NAIL ROWS UNTIL SUBGRADE IS REACHED.
WHERE REQUIRED, INSTALL PERMANENT FACING REINFORCIN AND SHOTCRETE PERMANENT FACING.

CURE PERMANENT SHOTCRETE FACING PER SHOTCRETE DETAILS.

SOIL NAIL TESTING EQUIPMENT

TESTING EQUIPMENT SHALL INCLUDE, AT A MINIMUM, A DIAL GAUGE, A DIAL GAUGE SUPPORT, JACK AND
PRESSURE GAUGE, AND A REACTION FRAME. SOIL NAIL MOVEMENT SHALL BE MONITORED BY THE USE OF A
DIAL GAUGES CAPABLE OF MEASURING TO 0.001 INCH. THE DIAL GAUGES SHALL HAVE A MINIMUM STROKE
EQUAL TO THE THEORETICAL ELASTIC ELONGATION OF THE TOTAL NAIL LENGTH PLUS 1 INCH. THE DIAL
GAUGES SHALL BE ALIGNED WITHIN 5 DEGREES FROM THE AXIS OF THE NAIL.

A HYDRAULIC JACK AND PUMP SHALL BE USED TO APPLY THE TEST LOAD.

THE JACK AND PRESSURE GAUGE SHALL BE CALIBRATED BY AN INDEPENDENT TESTING LABORATORY AS A
UNIT. THE PRESSURE GAUGE SHALL BE GRADUATED !N 100 PSI INCREMENTS OR LESS AND SHALL HAVE A
RANGE NOT EXCEEDING TWICE THE ANTICIPATED MAXIMUM PRESSURE DURING TESTING UNLESS
OTHERWISE APPROVED BY ENGINEER. THE PRESSURE GAUGE SHALL BE USED TO MEASURE THE APPLIED
LOAD. THE MINIMUM RAM TRAVEL OF THE JACK SHALL NOT BE LESS THAN THE THEORETICAL ELASTIC
ELONGATION OF THE TOTAL NAIL LENGTH AT THE MAXIMUM TEST LOAD PLUS 1 INCH. THE JACK SHALL BE
CAPABLE OF APPLYING EACH LOAD IN LESS THAN 1 MINUTE. THE JACK SHALL BE INDEPENDENTLY
SUPPORTED AND CENTERED OVER THE NAIL SO THAT THE NAIL DOES NOT CARRY THE WEIGHT OF THE JACK.

THE LOADS ON THE NAILS DURING TESTING SHALL BE MONITORED WITH A PRESSURE GAUGE. THE
CONTRACTOR SHALL PROVIDE A RECENT (WITHIN 60DAYS) CALIBRATION CURVES IN ACCORDANCE WITH
SUBMITTALS. THE STRESSING EQUIPMENT SHALL BE PLACED OVER THE NAIL IN SUCH A MANNER THAT THE
JACK, BEARING PLATES, LOAD CELL, AND STRESSING ANCHORAGE ARE IN ALIGNMENT. THE JACK SHALL BE
POSITIONED AT THE BEGINNING OF THE TEST SUCH THAT UNLOADING AND REPOSITIONING OF THE JACK
DURING THE TEST WILL NOT BE REQUIRED.

THE REACTION FRAME SHALL BE SUFFICIENTLY RIGID AND OF ADEQUATE DIMENSION SUCH THAT EXCESSIVE
DEFORMATION OF THE TEST APPARATUS REQUIRING REPOSITIONING OF ANY COMPONENTS SHALL BE
AVOIDED. WHERE THE REACTION FRAME BEARS DIRECTLY ON THE SHOTCRETE, THE REACTION FRAME SHALL
BE DESIGNED TO PRECLUDE FRACTURE OF THE SHOTCRETE. NO PART OF THE REACTION FRAME SHALL BEAR
WITHIN 6 INCHES OF THE EDGE OF THE TEST NAIL BLOCKOUT UNLESS OTHERWISE APPROVED BY ENGINEER.

SOIL NAIL TESTING

PROOF TESTS SHALL BE PERFORMED TO VERIFY THE SOIL TO GROUT VALUE ASSUMED IN THE DESIGN.
PROOF TESTS SHALL BE PERFORMED ON FIVE PERCENT (5%) OF THE SOIL NAILS. NAILS SHOULD BE TESTED
ON EVERY LIFT AND ON DIFFERENT LOCATIONS ALONG THE WALL.

PROOF TESTS SHALL BE PERFORMED USING TESTING EQUIPMENT CALIBRATED WITHIN 1 MONTHS OF START
OF TESTING.

PROOF TEST NAILS DIMENSIONS AND TEST LOADS:

DRIVEWAY BUILDING BUILDING & DRIVEWAY
WALL WALL WALL
NAIL INFILL  NAIL IN FILL NAIL IN BEDROCK
ULTIMATE BOND STRESS FOR DESIGN 14psi 14psi 20psi
ALLOWABLE STRESS 7psi 7psi 10psi
HOLE DIAMETER: 8" 6" 6"
PROOF TEST NAIL BONDED LENGTH 10ft 15ft 10ft
DESIGN LOAD (DL); 21.1 kip 23.8 kip 22.6 kip
MAXIMUM TEST LOAD (1.50 DL) 31.7 kip 35.6 kip 34.0 kip
MINIMUM PROOF TEST NAIL BAR SIZE #7 Gr75 #7 Gr. 75 #7Gr75
90% fy FOR #7 Gr. 75 BAR 40.5 kip 40.5 kip 40.5 kip

PROOF TESTS SHALL BE PERFORMED ON PRODUCTION NAILS TO 150% OF THE ALLOWABLE BOND STRESS
VALUE USED IN DESIGN. INSTALL THE PROOF TEST NAILS BY THE SAME METHOD THAT IS USED FOR ALL
PRODUCTION NAILS, EXCEPT GROUT ONLY THE BOND LENGTH SPECIFIED ON THESE PLANS.

SECURELY BLOCK OUT THE FRONT ONE FOOT OF THE SOIL NAIL HOLE WITH LOOSE SOIL OR OTHER FLEXIBLE
MATERIAL TO AVOID PENETRATION OF SHOTCRETE IN THE OPEN HOLE. PERFORM THE PROOF TEST BY
LOADING THE SOIL NAIL IN FOLLOWING INCREMENTS. :

AL AL = ALIGNMENT LOAD
0.25 DL DL = NAIL DESIGN LOAD
0.50 DL

0.75 DL

1.00 DL

1.50 DL

ALL LOAD INCREMENTS SHALL BE MAINTAINED WITHIN 5 PERCENT OF THE INTENDED LOAD. DEPENDING ON
THE PERFORMANCE WITHER 10 MINUTE OR 60 MINUTE CREEP TESTS SHALL BE PERFORMED AT THE MAXIMUM
TEST LOAD. THE CREEP PERIOD SHALL START AS SOON AS THE MAXIMUM TEST LOAD 1S APPLIED AND THE
NAIL MOVEMENT WITH RESPECT TO A FIXED REFERENCE SHALL BE MEASURED AND RECORDED AT 1 MINUTE,
2, 3,5, 6, 10 MINUTES. WHERE NAIL MOVEMENT BETWEEN 1 MINUTE AND 10 MINUTES EXCEEDS 0.04 INCHES,
THE MAXIMUM TEST LOAD SHALL BE MAINTAINED AN ADDITIONAL 50 MINUTES AND MOVEMENTS SHALL BE
RECORDED AT 20 MINUTE, 30, 50, AND 60 MINUTES.

PROQOF TEST ACCEPTANCE CRITERIA:

iF AT THE PROOF TEST LOAD THE MOVEMENT BETWEEN 1 AND 10 MINUTES IS LESS THAN 0.04 INCH, THE TEST
IS SUCCESSFUL. IF THE MOVEMENT EXCEEDS 0.04 INCH, THE PROOF TEST LOAD MAY BE HELD FOR AN
ADDITIONAL 50 MINUTES AND A CREEP CURVE SHALL BE PLOTTED FOR MOVEMENT BETWEEN 6 AND 60
MINUTES. IF THE CREEP CURVE INDICATES A CREEP RATE OF LESS THAN 0.08 INCHES PER LOG CYCLE TIME,
THE TEST IS SUCCESSFUL.

ALL TEST RESULTS SHOULD BE PROVIDED TO THE DESIGNER WITHIN 5 DAYS OF TESTING AND IMMEDIATELY
FOR ANY TESTS THAT FAIL TO MEET THE ACCEPTANCE CRITERIA.

This plan has been reviewed and appears to be in
general conlorimity with the recommendations of
the referenced Geocon report(s) (and addenda).

Project No. A %903 ~0¢ 2|

No representation is made regarding the design
shown, or the accuracy of any measurement or
dimension. Calculations by others were not
reviewed by this office,

Date: l/JXQ/IB By:
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DESIGN ARRANGEMENTS, PLAN AND CONCEPTS INDICATED OR REPRESENTED BY THIS DOCUMENT ARE THE COPYRIGHTED PROPERTY OF DRS ENGINEERING, AND WERE CREATED, EVOLVED & DEVELOPED EXCLUSIVELY FOR USE ON AND IN CONNECTION WITH THIS PROJECT. NONE OF THE SAID IDEAS, DESIGN

ARRANGEMENTS OR PLANS SHALL BE USED BY OR DISCLOSED TO ANY PERSON, FIRM OR CORPORATION FOR ANY PURPOSE WHATSOEVER WITHOUT THE WRITTEN PERMISSION OF DRS ENGINEERING. REPRODUCTION AND\OR USE THEREOF IS NOT ALLOWED WITHOUT THE WRITTEN CONSENT OF DRS ENGINEERING.

TEMPORARY SHOTCRETE

SUBMIT MIX DESIGN TO ENGINEER FOR APPROVAL MAXIMUM SLUMP: 2 1/2"
NO ADMIXTURES SHALL BE USED WITHOUT THE APPROVAL OF THE ENGINEER.

THE MIXING TIME FOR MATERIALS DELIVERED BY READY-MIX TRUCKS TO THE JOB SITE SHALL NOT EXCEED
TWO HOURS OR 250 REVOLUTIONS OF THE DRUM, WHICHEVER COMES FIRST

ALL REINFORCEMENT SHALL BE CLEAN AND FREE FROM LOOSE MILL SCALE, LOOSE RUST, OIL OR OTHER
COATING INTERFERING WITH BOND.

THICKNESS AND REINFORCEMENT COVER TOLERANCES: DESIGN CONCRETE THICKNESS AND CONCRETE.
COVER OVER REINFORCEMENT IS SHOWN ON THE DRAWINGS. MINIMUM TOLERANCES FOR IN-PLACE
THICKNESS SHALL BE MINUS 0.5 INCH. MINUS TOLERANCE ON COVER SHALL BE 0.5 INCH.

ALL VERTICAL EXCAVATIONS FOR SOIL NAILS SHALL BE COVERED WITH SHOTCRETE THE SAME DAY AS
EXCAVATION OCCURS.

VERTICAL FACES THAT CANNOT BE COVERED WITH SHOTCRETE FACING THE SAME DAY SHALL BE
PROTECTED WITH A SOIL BERM. THE TEMPORARY BERM SHALL BE A MINIMUM OF 3FT WIDE WITH SIDE
SLOPES LESS THAN OR EQUAL TO FORTY FIVE DEGREES

WHERE VERTICAL CUTS DO NOT STAND WHILE DRILLING OR STAND LONG ENOUGH TO RECEIVE SHOTCRETE
THEN A SLOT CUTTING PROCEDURE SHALL BE EMPLOYED. SLOT CUT WIDTHS TO BE AGREED ON SITE
BETWEEN THE EARTH RETENTION CONTRACTOR AND THE GEOTECHNICAL ENGINEER.

THICKNESS AND REINFORCEMENT COVER TOLERANCES: DESIGN CONCRETE THICKNESS AND CONCRETE
COVER OVER REINFORCEMENT ARE SHOWN ON THE DRAWINGS. MINIMUM TOLERANCES FOR ON-PLACE
THICKNESS SHALL BE 0.5 INCH.

SHOTCRETE SHALL BE APPLIED BY AN EXPERIENCED NOZZLEMAN WHOSE QUALIFICATIONS MEET THE
MINIMUM REQUIREMENTS AS SET FORTH IN ACI 506R-20.

REBOUND MATERIAL CANNOT BE RE-USED AND MUST BE KEPT OUT OF THE WALL BY USE OF AIR HOSE.

SHOTCRETE SHALL BE PLACED IN CONTINUOUS HORIZONTAL LIFTS. SUBSEQUENT EXCAVATION BELOW A LIFT
SHOULD NOT PROCEED UNTIL THE SHOTCRETE HAS CURED FOR A MINIMUM OF 36HRS OR IT CAN BE
DEMONSTRATED THAT A COMPRESSIVE STRENGTH OF 2,000 PSI HAS BEEN ACHIEVED.

TEMPORARY SHOTCRETE MAY BE AIR CURED WITHOUT THE NEED FOR CURING COMPOUNDS OR
APPLICATION OF WATER.

STRENGTH TEST FOR SHOTCRETE SHALL BE MADE BY AN APPROVED AGENCY ON SPECIMENS WHICH ARE
REPRESENTATIVE OF WORK AND WHICH HAVE BEEN WATER SOAKED FOR AT LEAST 24 HOURS PRIOR TO
TESTING. WHEN THE MAXIMUM SIZE AGGREGATE IS LARGER THAN 3/8", SPECIMENS SHALL CONSIST OF NOT
LESS THAN THREE 3" DIAMETER CYLINDERS OR 3" CUBES. WHEN THE MAXIMUM SIZE AGGREGATE IS SMALLER
THAN 3/8", SPECIMENS SHALL CONSIST OF NOT LESS THAN THREE 2" DIAMETER CYLINDERS OR 2" CUBES.

SAMPLING FREQUENCY SHALL BE ONE SPECIMEN DURING EACH SHIFT WHEN SHOTCRETE WORK IS
PERFORMED OR 1 SPECIMEN FOR EACH 50 CUBIC YARDS OR SHOTCRETE.

2010 CBC
PERMANENT SHOTCRETE REQUIREMENTS

1913.2 PROPORTIONS AND MATERIALS. SHOTCRETE PROPORTIONS SHALL BE SELECTED THAT ALLOW
SUITABLE PLACEMENT PROCEDURES USING THE DELIVERY EQUIPMENT SELECTED AND SHALL RESULT IN
FINISHED IN-PLACE HARDENED SHOTCRETE MEETING THE STRENGTH REQUIREMENTS OF THIS CODE.

1913.3 AGGREGATE. COARSE AGGREGATE, IF USED, SHALL NOT EXCEED 3/4 INCH (19.1 MM).

1913.4 REINFORCEMENT. REINFORCEMENT USED IN SHOTCRETE CONSTRUCTION SHALL COMPLY WITH THE
PROVISIONS OF SECTIONS 1913.4.1 THROUGH 1913.4.4.

1913.4.1 SIZE. THE MAXIMUM SIZE OF REINFORCEMENT SHALL BE NO.5 BARS UNLESS IT IS DEMONSTRATED BY
PRECONSTRUCTION TESTS THAT ADEQUATE ENCASEMENT OF LARGER BARS WIiLL BE ACHIEVED.

1913.4.2 CLEARANCE. WHEN NO.5 OR SMALLER BARS ARE USED, THERE SHALL BE A MINIMUM CLEARANCE
BETWEEN PARALLEL REINFORCEMENT BARS OF 21/2 INCHES. WHEN BARS LARGER THAN NO.5 ARE
PERMITTED, THERE SHALL BE A MINIMUM CLEARANCE BETWEEN PARALLEL BARS EQUAL TO SIX DIAMETERS
OF THE BARS USED. WHEN TWO CURTAINS OF STEEL ARE PROVIDED, THE CURTAIN NEARER THE NOZZLE
SHALL HAVE A MINIMUM SPACING EQUAL TO 12 BAR DIAMETERS AND THE REMAINING CURTAIN SHALL HAVE A
MINIMUM SPACING OF SIX BAR DIAMETERS.

EXCEPTION: SUBJECT TO THE APPROVAL OF THE BUILDING OFFICIAL, REQUIRED CLEARANCES SHALL BE
REDUCED WHERE IT IS DEMONSTRATED BY PRECONSTRUCTION TESTS THAT ADEQUATE ENCASEMENT
OF THE BARS USED IN THE DESIGN WILL BE ACHIEVED.

1913.4.3 SPLICES. LAP SPLICES OF REINFORCING BARS SHALL UTILIZE THE NONCONTACT LAP SPLICE METHOD
WITH A MINIMUM CLEARANCE OF 2 INCHES BETWEEN BARS. THE USE OF CONTACT LAP SPLICES NECESSARY
FOR SUPPORT CF THE REINFORCING IS PERMITTED WHEN APPROVED BY THE BUILDING OFFICIAL, BASED ON
SATISFACTORY PRECONSTRUCTION TESTS THAT SHOW THAT ADEQUATE ENCASEMENT OF THE BARS WILL BE
ACHIEVED, AND PROVIDED THAT THE SPLICE IS ORIENTED SO THAT A PLANE THROUGH THE CENTER OF THE
SPLICED BARS IS PERPENDICULAR TO THE SURFACE OF THE SHOTCRETE.

1913.4.4 SPIRALLY TIED COLUMNS. SHOTCRETE SHALL NOT BE APPLIED TO SPIRALLY TIED COLUMNS.

1913.5 PRECONSTRUCTION TESTS. WHEN REQUIRED BY THE BUILDING OFFICIAL, A TEST PANEL SHALL BE
SHOT, CURED, CORED OR SAWN, EXAMINED AND TESTED PRIOR TO COMMENCEMENT OF THE PROJECT. THE
SAMPLE PANEL SHALL BE REPRESENTATIVE OF THE PROJECT AND SIMULATE JOB CONDITIONS AS CLOSELY
AS POSSIBLE. THE PANEL THICKNESS AND REINFORCING SHALL REPRODUCE THE THICKEST AND MOST
CONGESTED AREA SPECIFIED IN THE STRUCTURAL DESIGN. IT SHALL BE SHOT AT THE SAME ANGLE, USING
THE SAME NOZZLEMAN AND WITH THE SAME CONCRETE MIX DESIGN THAT WILL BE USED ON THE PROJECT.
THE EQUIPMENT USED IN PRECONSTRUCTION TESTING SHALL BE THE SAME EQUIPMENT USED IN THE WORK
REQUIRING SUCH TESTING, UNLESS SUBSTITUTE EQUIPMENT IS APPROVED BY THE BUILDING OFFICIAL.

1913.6 REBOUND. ANY REBOUND OR ACCUMULATED LOOSE AGGREGATE SHALL BE REMOVED FROM THE
SURFACES TO BE COVERED PRIOR TO PLACING THE INITIAL OR ANY SUCCEEDING LAYERS OF SHOTCRETE.
REBOUND SHALL NOT BE USED AS AGGREGATE.

1913.7 JOINTS. EXCEPT WHERE PERMITTED HEREIN, UNFINISHED WORK SHALL NOT BE ALLOWED TO STAND
FOR MORE THAN 30 MINUTES UNLESS EDGES ARE SLOPED TO A THIN EDGE. FOR STRUCTURAL ELEMENTS
THAT WILL BE UNDER COMPRESSION AND FOR CONSTRUCTION JOINTS SHOWN ON THE APPROVED
CONSTRUCTION DOCUMENTS, SQUARE JOINTS ARE PERMITTED. BEFORE PLACING ADDITIONAL MATERIAL
ADJACENT TO PREVIOUSLY APPLIED WORK, SLOPING AND SQUARE EDGES SHALL BE CLEANED AND WETTED.

1913.8 DAMAGE. IN-PLACE SHOTCRETE THAT EXHIBITS SAGS, SLOUGHS, SEGREGATION, HONEYCOMBING,
SAND POCKETS OR OTHER OBVIOUS DEFECTS SHALL BE REMOVED AND REPLACED. SHOTCRETE ABOVE
SAGS AND SLOUGHS SHALL BE REMOVED AND REPLACED WHILE STILL PLASTIC.

1913.9 CURING. DURING THE CURING PERIODS SPECIFIED HEREIN, SHOTCRETE SHALL BE MAINTAINED ABOVE
40°F (4°C) AND IN MOIST CONDITION.

1913.9.1 INITIAL CURING. SHOTCRETE SHALL BE KEPT CONTINUOUSLY MOIST FOR 24 HOURS AFTER
SHOTCRETING IS COMPLETE OR SHALL BE SEALED WITH AN APPROVED CURING COMPOUND.

1913.9.2 FINAL CURING. FINAL CURING SHALL CONTINUE FOR SEVEN DAYS AFTER SHOTCRETING, OR FOR
THREE DAYS IF HIGH EARLY-STRENGTH CEMENT IS USED, OR UNTIL THE SPECIFIED STRENGTH IS OBTAINED.
FINAL CURING SHALL CONSIST OF THE INITIAL CURING PROCESS OR THE SHOTCRETE SHALL BE COVERED
WITH AN APPROVED MOISTURE-RETAINING COVER.

1913.8.3 NATURAL CURING. NATURAL CURING SHALL NOT BE USED IN LIEU OF THAT SPECIFIED IN THIS
SECTION UNLESS THE RELATIVE HUMIDITY REMAINS AT OR ABOVE 85 PERCENT, AND IS AUTHORIZED BY THE
REGISTERED DESIGN PROFESSIONAL AND APPROVED BY THE BUILDING OFFICIAL.

'

1913.10 STRENGTH TESTS. STRENGTH TESTS FOR SHOTCRETE SHALL BE MADE BY AN APPROVED AGENCY ON
SPECIMENS THAT ARE REPRESENTATIVE OF THE WORK AND WHICH HAVE BEEN WATER SOAKED FOR AT
LEAST 24 HOURS PRIOR TO TESTING. WHEN THE MAXIMUM-SIZE AGGREGATE IS LARGER THAN 3/8 INCH ,
SPECIMENS SHALL CONSIST OF NOT LESS THAN THREE 3-INCH-DIAMETER CORES OR 3-INCH CUBES. WHEN
THE MAXIMUM-SIZE AGGREGATE IS 3/8 INCH OR SMALLER, SPECIMENS SHALL CONSIST OF NOT LESS THAN
2-INCH-DIAMETER CORES OR 2-INCH CUBES.

1913.10.1 SAMPLING. SPECIMENS SHALL BE TAKEN FROM THE IN-PLACE WORK OR FROM TEST PANELS, AND
SHALL BE TAKEN AT LEAST ONCE EACH SHIFT, BUT NOT LESS THAN ONE FOR EACH 50 CUBIC YARDS OF
SHOTCRETE.

1913.10.2 PANEL CRITERIA. WHEN THE MAXIMUM-SIZE AGGREGATE IS LARGER THAN 3/8 INCH, THE TEST
PANELS SHALL HAVE MINIMUM DIMENSIONS OF 18 INCHES BY 18 INCHES. WHEN THE MAXIMUM SIZE
AGGREGATE IS 3/8 INCH OR SMALLER, THE TEST PANELS SHALL HAVE MINIMUM DIMENSIONS OF 12 INCHES BY
12 INCHES. PANELS SHALL BE SHOT IN THE SAME POSITION AS THE WORK, DURING THE COURSE OF THE
WORK AND BY THE NOZZLEMEN DOING THE WORK. THE CONDITIONS UNDER WHICH THE PANELS ARE CURED
SHALL BE THE SAME AS THE WORK.

1913.10.3 ACCEPTANCE CRITERIA. THE AVERAGE COMPRESSIVE STRENGTH OF THREE CORES FROM THE
IN-PLACE WORK OR A SINGLE TEST PANEL SHALL EQUAL OR EXCEED 0.85 fc WITH NO SINGLE CORE LESS
THAN 0.75 fc. THE AVERAGE COMPRESSIVE STRENGTH OF THREE CUBES TAKEN FROM THE IN-PLACE WORK
OR A SINGLE TEST PANEL SHALL EQUAL OR EXCEED 1.0fc WITH NO INDIVIDUAL CUBE LESS THAN 0.88 fc. TO
CHECK ACCURACY, LOCATIONS REPRESENTED BY ERRATIC CORE OR CUBE STRENGTHS SHALL BE
RETESTED.

ADDITIONAL
PERMANENT SHOTCRETE REQUIREMENTS

EXCEPT AS OTHERWISE INDICATED HEREIN, SHOTCRETE SHALL CONFORM TO THE REQUIREMENTS OF ACI
506R-80

SUBMIT MIX DESIGN TO ENGINEER FOR APPROVAL MAXIMUM SLUMP: 2 1/2" NO ADMIXTURES SHALL BE USED
WITHOUT THE APPROVAL OF THE ENGINEER.

THE MIXING TIME FOR MATERIALS DELIVERED BY READY-MIX TRUCKS TO THE JOB SITE SHALL NOT EXCEED
TWO HOURS OR 250 REVOLUTIONS OF THE DRUM, WHICHEVER COMES FIRST

ALL REINFORCEMENT SHALL BE CLEAN AND FREE FROM LOOSE MILL SCALE, LOOSE RUST, OIL OR OTHER
COATING INTERFERING WITH BOND.

THICKNESS AND REINFORCEMENT COVER TOLERANCES: DESIGN CONCRETE THICKNESS AND CONCRETE
COVER OVER REINFORCEMENT IS SHOWN ON THE DRAWINGS. MINIMUM TOLERANCES FOR IN-PLACE
THICKNESS SHALL BE MINUS 0.5 INCH. MINUS TOLERANCE ON COVER SHALL BE 0.5 INCH.
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EARTH RETENTION PLAN
NOTES & SCHEDULES

SOIL NAIL SCHEDULE
Design | o Drill Hole Nail Nail Bar Size
Case Dia Length | Inclination
in ft Deg. Gr 75 Bar
1 6 35 15 #7
2 6 35 15 #7
3 6 30 15 #7
1 4 6 30 15 #7
5 6 25 15 #7
6 6 25 15 #7
7 6 20 15 #7
1 6 15 25 #6
2 2 6 15 25 #6
3 6 10 25 #6
1 8 15 25 #7
2 8 15 25 #7
3 3 8 15 25 #7
4 8 15 25 #7
5 8 15 25 #7
1 6 35 15 #7
2 6 30 15 #7
3 6 25 15 #7
Te?np 4 6 20 15 #7
5 6 20 15 #7
6 6 15 15 #7
7 6 15 15 #7
1 6 40 15 #10
2 6 40 15 #10
3 6 40 15 #8
5 4 6 35 15 #8
5 6 35 15 #8
6 6 25 15 #8
7 6 20 15 #8
2
SOLDIER PILES TIEBACKS
Drilled Piles
Pile Top Design Max. Min. Min. Min. Min. | Suggested Tieback | Tieback | Tieback | Design Test Tendon Size Tieback Unbonded | Bonded
No. Pile Subgrade | Retained | Shaft | Embed. Pile Sx Soldier Elevation Angle Dia. Load Load | 270ksi strand Type Length Length
Elev. Elev. Height Dia. D Length | Reqd. Pile or Gr 150 bar Lu La
H
ft ft ft ft fi | o ft deg. in kip | kip ft e
1c 301.0 297.0 5.0 2.5 11.0 15.0 9.1 W14x22
1b 303.0 297.0 5.0 2.5 11.0 17.0 9.1 W14x22
la 306.0 297.0 9.0 2.5 20.0 29.0 53.2 W14x38
307.0 297.0 9.0 2.5 20.0 30.0 53.2 W14x38
310.0 297.0 13.0 2.5 33.0 46.0 153.1 W16x89
312.0 297.0 13.0 2.5 33.0 48.0 153.1 W16x89
4 320.0 297.0 16.0 2.5 5.0 28.0 15.5 W14x30 307.0 25 6 40.0 60.0 1" Bar Reprénrc’;i:al\lgle 10.0 15.0
5 328.0 297.0 24.0 2.5 7.0 38.0 40.7 W14x30 313.0 25 6 82.0 123.0 11/4" Bar R:ﬂé?;gle 10.0 25.0
6 | 3280 297.0 32.0 2.5 9.0 400 | 109.6 | W14x74 319.0 25 6 1420 | 2130 | 13/4"Bar RePfr:g\‘j‘;lgle 15.0 40.0
332.0 298.0 16.0 2.5 16.0 50.0 82.5 W14x61
324.0 298.0 11.0 2.5 12.0 38.0 325 W14x26
309.0 298.0 11.0 2.5 12.0 23.0 325 W14x26
10 309.0 298.0 11.0 2.5 12.0 23.0 325 W14x26
11 309.0 298.0 11.0 2.5 12.0 23.0 325 W14x26
12 308.0 296.5 11.0 2.5 12.0 23.5 32.5 W14x26
13 308.0 296.5 11.0 2.5 12.0 235 32.5 W14x26
14 308.0 295.0 11.0 2.5 12.0 25.0 325 W14x26
15 307.0 2935 14.0 2.5 15.0 28.5 67.1 W14x48
16 306.0 292.0 15.0 2.5 16.0 30.0 82.5 W14x61
17 306.0 290.5 15.0 2.5 16.0 315 82.5 W14x61
18 304.5 290.5 15.0 2.5 16.0 30.0 825 W14x61
19 305.0 289.0 15.0 2.5 16.0 32.0 82.5 W14x61
20 304.0 288.0 15.0 2.5 16.0 32.0 82.5 W14x61
21 303.0 288.0 15.0 2.5 16.0 31.0 82.5 W14x61
22 303.0 288.0 14.0 2.5 15.0 30.0 67.1 W14x48
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