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i
Modification History
Version 7/20/2007

Original CEMVN Boring Log TXTfile Format Guide was tagged with a July 20, 2007 version date and included with the version 1_0_1 release of BoringLogCheck (ENGID = FS025) and Boring Log gINT Utilities (ENGID = FS026).

Version 8/10/2007

CEMVN Boring Log TXTfile Format Guide is updated with an August 10, 2007 version date and will accompany the version 1_0_2 release of BoringLogCheck (ENGID = FS025) and Boring Log gINT Utilities (ENGID = FS026).  The following modifications have been made to this document:

(1) Addition of BORING_TYPE to the TXTfile:  BORING_TYPE has been added to Line #1 of the Header Section of the boring log TXTfile.  BORING_TYPE is an attribute which distinguishes general categories of boring logs.  The four categories which are currently recognized include: U=undisturbed, G=general type, V=vibracore; P=geoprobe.  BORING_TYPE was added to support easier interchange of boring log TXTfiles with gINT and the CEMVN Oracle database.  BORING_TYPE is enclosed in parentheses at the end of Line #1 of the Header Section of the TXTfile.

07/13/2007:

ZZ 29^12'40.572"    89^59'56.004"


08/10/2007:

ZZ 29^12'40.572"    89^59'56.004" (U)

Please note that older versions of TXTfiles which do not include BORING_TYPE on Line #1 will continue to work properly in plate-generating programs and analysis programs.  Older versions of TXTfiles will also be readable by Boring Log gINT Utilities and BoringLogCheck programs.  If BORING_TYPE is not included in the file, programs will parse the BORING_NUMBER item from Line #2 and infer a BORING_TYPE based on the naming convention for BORING_NUMBER (if BORING_NUMBER includes a “U”, it is assumed to be an Undisturbed boring; otherwise, it is assumed to be a General Type boring).

(2) CEMVN Boring Log Plate A:  The standard CEMVN Boring Log Plate A reference document has been included as Appendix A of the CEMVN Boring Log TXTfile Format Guide.

(3) Overview Figure of Classification Columns: A new overview figure for Classification Columns has been added to help show the layout of the Classifications section of the Boring Log TXTfile.

(4) Units defined for Pressure in Consolidation Readings: The Consolidation readings section has been updated to define the units (tons per square foot) for pressure values.
Version 9/14/2007

CEMVN Boring Log TXTfile Format Guide is updated with September 14, 2007 version date and will accompany the version 1_0_3 release of BoringLogCheck (ENGID = FS025) and Boring Log gINT Utilities (ENGID = FS026).  The following modifications have been made to this document:

(1) Corrections to Example TXTfile (Section 1): A spacing problem with the classification line (top_depth = 15.0; bottom_depth = 17.5) was corrected.  TEST_WATER_CONTENT and UCT_DEPTH were incorrectly positioned one column to the left of their actual location.  This row has been updated to place TEST_WATER_CONTENT is columns 74-76 and UCT_DEPTH in columns 77-80.  The example TXTfile has also been updated to include its BORING_TYPE value at the end of Line #1 of the header:  
ZZ 29^16'17.879"    89^21'16.261" (G)

(2) Enhancement to description for UCT_DEPTH item: The description for UCT_DEPTH in the classifications section was expanded to include an explanation for the requirement that the UCT_DEPTH should not be within .1 foot of the top of the sample or .1 foot of the bottom of the sample.  A UCT_DEPTH which is identical to a sample top depth or bottom depth is flagged as an error.  A UCT_DEPTH which is .1 foot from the sample top or bottom depth is flagged as a format warning.  These rules are enforced because the U_C_T test utilizes a 3 inch block, and the UCT_DEPTH value records the middle depth of that test block.  In order to represent the middle of a 3 inch block, the UCT_DEPTH should not be within .1 foot of the top of the sample or .1 foot of the bottom of the sample.  
(3) Enhancement to description of WATER_CONTENT item: The description for WATER_CONTENT in the classifications section was expanded to clarify that WATER_CONTENT should be included for all classification records, except for records which have an NS = No Sample value for CLASS_1.

(4) Enhancement to description for CLASS_1 (additional rules for NS): The description for CLASS_1 in the classifications section was expanded to include additional rules that for NS = No Sample records.  If a boring log is an Undisturbed boring, an NS = No Sample record is required for any gap of 1.5 feet or greater between sequential classification records.  Additional documentation was added to clarify that NS = No Sample records are allowed to include PENETRATION counts, but cannot have any other soil classification properties or test results.

(5) Enhancement to description for Boring Job Number item: The description for Boring Job Number from the header section has been enhanced to include the rules for generation of a Boring Job Number for outside contracts.  For outside contracts, the Boring Job Number will normally be defined as the concatenation of the two digit year, followed by a dash, and followed by the last three digits of the Contract Number plus the Tasker Number as a three digit number (use leading zeros if necessary).  
(6) Enhancement to description of Water Table description: The description for the Water Table Description from the header section has been enhanced to include specification of a preferred syntax for water table comments.  This syntax is the text string “WATER TABLE” followed by a number with 1 decimal place, and the text string “FT.”.  Several variants of this water table string are accepted, but descriptions in a format matching the example “WATER TABLE 1.0 FT.” are most correct.  

Version 12/17/2007 (installer version 1_1)

CEMVN Boring Log TXTfile Format Guide is updated with December 17, 2007 version date and will accompany the version 1_1 release of BoringLogCheck (ENGID = FS025) and Boring Log gINT Utilities (ENGID = FS026).  The following modifications have been made to this document:

(1) Enhancement to description for GROUND ELEVATION:  The description for GROUND ELEVATION in the Boring Log Header section was modified to include an explanation that GROUND ELEVATION header information on any line other than Line #7 or Line #8 is a TXTfile format error.  

(2) Enhancement to description for BORING_JOB_NO:  :  The description for BORING_JOB_NO in the Boring Log Header section was modified to include an explanation that any BORING_JOB_NO text string that is longer than 10 characters in length is a TXTfile format error.

(3) Enhancement to description for BORING_NUMBER:  The description for BORING_NUMBER in the Boring Log Header section was modified to include an explanation that any BORING_NUMBER text string that is longer than 20 characters in length is a TXTfile format error.

(4) Enhancement to description for U_C_T:  The description for U_C_T in the Boring Log Classifications section was modified to include an explanation of the cross-reference check between U_C_T cohesion and CONSISTENCY value.  Mismatches between U_C_T range and CONSISTENCY ratings are flagged as a TXTfile format warning.
(5) Enhancement to description for LIQUID_LIMIT:  The description for LIQUID_LIMIT in the Boring Log Classifications section was modified to include an explanation of the cross-reference check between LIQUID_LIMIT value and CLASS_1 soil classification.  Mismatches between LIQUID_LIMIT range and CLASS_1 value are flagged as a TXTfile format warning.

(6) Enhancement to description for CLASS_3: The description for CLASS_3 in the Boring Log Classifications section was modified to include an explanation of the cross-reference check between CLASS_3 and MOD_SYMBOL values.  Cases where CLASS_3 is empty, but SIS, SS, or O are recorded as MOD_SYMBOLS, will be flagged as TXTfile format warnings.
(7) Enhancement to description for BOTTOM_DEPTH: The description for BOTTOM_DEPTH in the Boring Log Classifications section was modified to include an explanation of rules for gaps between classification records (gap of 1.5 feet or more should be recorded as CLASS_1 = “NS” (No Sample) record.
Version 08/20/2008 (installer version 1_1)

CEMVN Boring Log TXTfile Format Guide is updated with August 20, 2008 version date and will accompany the Version 2_0_0 release of BoringLogCheck (ENGID = FS025) and Boring Log gINT Utilities (ENGID = FS026).  The following modifications have been made to this document:

(1) Clarification concerning Classification within Test Data Block:  Additional explanation was added concerning validation of the classification/lithology reported within a test data block.   Classification/lithology element within a test data block may be a CLASS_1 designation, or a combination of a CLASS_3 designation.  This classification element is compared to the domain of valid values for CLASS_1 and CLASS_3 to check for any invalid entries.  Invalid CLASS_1 or CLASS_3 combination in the classification element is reported as an error in the TXTfile.  The classification/lithology element from a test data block is also checked against the CLASS_1 and CLASS_3 values reported for the lab classification record for the matching classification record (TEST_DEPTH between TOP_DEPTH and BOTTOM_DEPTH of classification record).  A mismatch between the classification/lithology reported for a test data block, and the classification/lithology reported for a classification record, is reported as a warning in the TXTfile.
(2) Clarification concerning Validation of WATER_CONTENT field: Description for validation of WATER_CONTENT field was edited to document that a missing value for WATER_CONTENT will only be reported as a warning message if the CLASS_1 value for a classification record is not one of the following values: NS, WD, PT, SM, SW, SP, SC, GP, GW (do not warn about missing WATER_CONTENT value for sands and gravels).

(3) Clarification concerning Validation of MOD_SYMBOL against CLASS_3: Description for validation of the MOD_SYMBOL fields was modified to include discussion of silt strata (SIS), sand strata (SS) and organics (O) which can be reported as both a minor modifier (MOD_SYMBOL) and a major modifier (CLASS_3).

(4) Clarification concerning Test Depth and Test Elevation (Test Data):  Additional explanation was added concerning Test Depth and Test Elevation fields for test data blocks in the TXTfile.  Some historic borings include Test Depth and Test Elevation values which are based on existence of a Ground Elevation value recorded with 2 decimal places.  However, Ground Elevation is only recorded to 1 decimal place in the TXTfile and Oracle database.  The checks for Test Elevation / Test Depth were revised to include rounding to 1 decimal place so as to avoid false error flags.
1
Example of a Boring Log TXTfile with Valid Format
ZZ 29^16'17.879"    89^21'16.261" (U)
BOR. VS-1G (04-18454)

STA. 376+33.89  OLD B/L 551+00

156 FT. R.S.

WATER TABLE 2.5 FT.
Date: 05/26/2004

GROUND EL. 1.0

  0.0   .5 15     CL     VSTBR       RT                                         

   .5  2.5 17  2.5CL     ST BR       RT                                         

  2.5  5.0 42  5.0CH  SIS M GR  T    WD CC                                      

  5.0  7.5 59     CH  SS VSOGR                                                  

  7.5 10.0 62 10.0CH  SS VSOGR                                                  

 10.0 12.5 59 12.5CH     VSOGR                                                  

 12.5 15.0 63 15.0CH  SISVSOGR                                                  

 15.0 17.5 37 17.5CL     SO GR                          386119 36 23      32 153

 17.5 20.0 85 20.0CH   O SO GR       TR WD SIF                                  

 20.0 22.5 82 22.5CH  SISSO GR       WD                                         

 22.5 25.0 49 25.0CL     VSOGR                                                  

 25.0 27.5 57 27.5CH  SS VSOGR                                                  

 27.5 30.0 69 30.0CH  SISVSOGR                                                  

 30.0 32.5 72     CH     VSOGR       SIF                                        

 32.5 35.0 79 35.0CH     SO GR       WD                                         

 35.0 37.5 31 37.5ML        GR       CS                                         

 37.5 40.0 58 40.0CH  SISVSOGR                                                  

 40.0 42.5 37     ML        GR       CS                                         

 42.5 45.0 32     ML        GR                                                  

 45.0 47.5 31 47.5ML        GR       CS                 317116 25 22      27 453

 47.5 50.0 47 50.0CH  SISSO GR                                                  

 50.0 52.5 31     CL     SO GR       CS                                         

 52.5 55.0 36     CL     SO GR                                                  

 55.0 57.5 38     CL     SO GR                                                  

 57.5 60.0 35 60.0CL     SO GR       CS                                         

 60.0 62.5 46 62.5CH  SS  M GR                                                  

 62.5 65.0 44     CH     SO GR                                                  

 65.0 67.5 34     CH      M GR                          562113 45 20      33 653

 67.5 70.0 33     CH     SO GR                                                  

 70.0 72.5 38     CH      M GR                          502111 51 19      37 703

 72.5 75.0 37 75.0CH     SO GR                                                  

999.9

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CH

Depth/Ele:  2.80/-1.80           Water Con: 37.00

LL,PL,PI :  67, 21, 46           Dry Dens : 79.00

Cohesion :  0.475                Saturat  : 87.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CH

Depth/Ele: 10.30/-9.30           Water Con: 52.00

LL,PL,PI :  57, 18, 39           Dry Dens : 67.00

Cohesion :  0.049                Saturat  : 93.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CHO

Depth/Ele: 17.80/-16.80          Water Con:111.00

LL,PL,PI : 143, 37,106           Dry Dens : 41.00

Cohesion :  0.128                Saturat  : 95.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CH

Depth/Ele: 25.30/-24.30          Water Con: 60.00

LL,PL,PI :  72, 23, 49           Dry Dens : 63.00

Cohesion :  0.099                Saturat  : 94.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CH

Depth/Ele: 32.80/-31.80          Water Con: 78.00

LL,PL,PI : 102, 23, 79           Dry Dens : 52.00

Cohesion :  0.132                Saturat  : 95.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CH

Depth/Ele: 47.80/-46.80          Water Con: 45.00

LL,PL,PI :  58, 21, 37           Dry Dens : 73.00

Cohesion :  0.212                Saturat  : 92.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CL

Depth/Ele: 55.30/-54.30          Water Con: 39.00

LL,PL,PI :  35, 25, 10           Dry Dens : 81.00

Cohesion :  0.151                Saturat  : 97.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CH

Depth/Ele: 60.30/-59.30          Water Con: 39.00

LL,PL,PI :  62, 18, 44           Dry Dens : 79.00

Cohesion :  0.260                Saturat  : 92.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(C)                    Classif  : CH

Depth/Ele: 33.80/-32.80          Water Con: 78.40

LL,PL,PI : 102, 23, 79           Dry Dens : 53.60

Cohesion :                       Saturat  : 98.10

Shear Str:                       Frict Ang: 00.00

Norm  Str: 0.680, 1.992

Toggles  :(     )(     )(     )(     )

Test Data:

Pressure   Void Ratio

   .120      2.178

   .250      2.149

   .490      2.068

   .970      1.874

  1.930      1.589

  3.850      1.308

  7.690      1.071

   .250      1.267

***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(C)                    Classif  : CH

Depth/Ele: 48.80/-47.80          Water Con: 47.40

LL,PL,PI :  58, 21, 37           Dry Dens : 72.70

Cohesion :                       Saturat  : 96.40

Shear Str:                       Frict Ang: 00.00

Norm  Str: 0.860, 1.192

Toggles  :(     )(     )(     )(     )

Test Data:

Pressure   Void Ratio

   .120      1.322

   .250      1.297

   .490      1.250

   .970      1.177

  1.930      1.069

  3.850      0.960

  7.690      0.846

 15.370      0.740

   .250      0.845

1
Overview of Boring Log Format Rules

The Boring Log TXTfile consists of three file sections: (1) header records, (2) classification records, and (3) test records.  See Section 5 – Example of a Boring Log TXTfile with Valid Format to compare formatting rules against a complete example of a correctly formatted Boring Log TXTfile.

2
Header Records

	Line 1
	ZZ 29^16'17.879"    89^21'16.261" (U)


Line 1 [Longitude/Latitude] should begin with the marker flag ZZ followed by a single space, and then the location of the boring log, recorded in degrees/minutes/seconds of longitude/latitude in NAD83.  Line 1 should terminate with the Boring_Type code enclosed in parentheses (Boring_Type is optional for compatibility with older TXTfiles).  

The ^ symbol is the marker for degrees.  The ‘ symbol is the marker for minutes.  The “ symbol is the marker for seconds.  Seconds should be recorded as decimal seconds and should include at least three decimal places.  Latitude should be listed first.  Longitude should be listed second.  Longitude should be listed as a positive number for Western Hemisphere.  Hemisphere codes (N or W) should not be included as part of the longitude/latitude listing in Line 1.  

Boring_Type is a one-letter code that distinguishes general categories of boring logs.  The four categories which are currently recognized include: U=undisturbed, G=general type, V=vibracore; P=geoprobe.  
	Line 2
	BOR. VS-1G (04-18454)


Line 2 [Boring Number/Job Number] should begin with the marker flag BOR. followed by a single space, and then the Boring Number and the Boring Job Number.  The Boring Number should appear as the first item after the BOR. marker.  The Boring Job Number should appear as the second item.  It should be separated from the Boring Number by a single space, and it should be enclosed in ( ).  The Boring Job Number is an identifier for a job request, and a boring job can include multiple boring logs.  Since Boring Number may repeat between different jobs, the Boring Job Number forms part of the unique identifier for a boring log.  
For outside contracts, the Boring Job Number will normally be defined as the concatenation of the two digit year, followed by a dash, and followed by the last three digits of the Contract Number plus the Tasker Number as a three digit number (use leading zeros if necessary).  Using this formula, an example of a valid Boring Job Number for an outside contract would be “07-456002”.  If the Boring Job Number for a job has not been defined, the COE District Office should be contacted to ask for the correct Boring Job Number for the work bundle.  
Boring Job Number is allowed to have a maximum length of 10 characters.  Boring Number is allowed to have a maximum length of 20 characters.  These length requirements are enforced for compatibility with the CEMVN Boring Log Oracle Database.

	Line 3
	STA. 376+33.89  OLD B/L 551+00


Line 3 [Station] should begin with the marker flag STA. followed by a single space and then a verbal text description of a station reference for a boring log location.  This station reference is useful as a cross-reference for validating the longitude/latitude location for the boring log.  The station reference is stored as a text comment, so no additional format is specified beyond the STA. marker at the beginning of the line.  The maximum length of the station description is 80 characters.  This line can be empty, but a station reference must be provided if applicable.

	Line 4
	156 FT. R.S.


Line 4 [Offset] does not begin with a marker flag.  Line 4 should include an offset reference that describes the location of the boring log as an offset of the survey baseline from its station reference in Line 3.  The offset reference is stored as a text comment, so no additional format is specified for Line 4.  .  The maximum length of the offset description is 80 characters.  This line can be empty, but an offset reference must be provided if applicable.

	Line 5
	WATER TABLE 2.5 FT.


Line 5 [Water Table] does not begin with a marker flag.  Line 5 should contain the depth to the water table, if the water table was encountered during drilling.  The standard format for the Water Table comment should be the text string “WATER TABLE” followed by a number with 1 decimal place, and the text string “FT.”.  Several variants of this water table string are accepted, but descriptions in a format matching the example “WATER TABLE 1.0 FT.” are most correct.  Water Table descriptions that do not match the preferred format, or one of its accepted syntax variants, will be flagged with a warning message.  Additional text after the Water Table description is acceptable if it is a “COMPACTION” comment.  The maximum length of the Water Table description is 80 characters.  This line can be empty.  Descriptive comments that are not related to Water Table depth are still allowed in the Water Table description item for backward compatibility with older TXTfile documents; these other descriptions are flagged as format warnings.
	Line 6
	Date: 05/26/2004


Line 6 [Date] should begin with the marker flag Date: followed by a single space and then a text string recording the completion date for the boring log.  The date should be entered in the format MM/DD/YYYY.  The / symbol must be used as the delimiter, and the year must be a four digit number.  The month and day should both be two digit numbers (ie: the date February 5, 2007 should be entered as 02/05/2007). A range of dates should not be entered in Line 6.  The date line only accepts a single calendar date in the MM/DD/YYYY format.

	Line 7
	 


Line 7 [Empty Line] should be included in the file as an empty line.

	Line 8
	GROUND EL. 1.0


Line 8 [Ground Elevation] should begin with the marker symbol GROUND EL. followed by a single space and then a floating point number.  Precision for ground elevation is a single decimal place.  If the ground elevation of the boring is unknown, a value -999.9 should be entered.  0.0 should not be entered for an unknown ground elevation, because 0.0 can be a valid elevation value.

Ground Elevation is allowed to be reported on either Line #7 or Line #8.  Line #8 is the preferred location.  If Ground Elevation is reported on or below Line #9 in the Boring Log TXTfile, this is reported as a format error (programs such as UBOR and GBOR will produce errors if Ground Elevation is reported on or below Line #9).

If a boring log file includes a Ground Elevation value of 0.0 or -999.9, this will be flagged as a warning condition, since it may indicate missing ground elevation data.
3
Classification Records
Classification records are stored one classification record per line, starting at line 9 of the TXTfile and continuing until a line with the 999.9 marker is reached.  Classification lines include soil classifications, color descriptions, and simple test results in a 90-column fixed layout.  Please reference Appendix B for a graphic illustration of the 90-column layout.  The starting depth for the first classification record should always be 0.0.  Classification zones must be ordered from top of the log to bottom of the log, with TOP_DEPTH and BOTTOM_DEPTH increasing for successive classification lines.   
Each classification line is checked for validity of each of its descriptive elements.  Each descriptive element has a defined column location in the TXTfile.  The “end of classifications” marker line should only include the 999.9 value and no additional text.  Please reference Appendix A for the standard CEMVN Boring Log Plate A with its listing of values and symbols for soil classification, color, and minor modifications.
	Columns 1-5
	 TOP_DEPTH


Columns 1-5 [TOP_DEPTH] record the top depth of a classification zone.  TOP_DEPTH should be a floating point number with a single decimal place.  It must be a positive number, since it is a measurement of depth from the ground elevation of the boring.  The TOP_DEPTH should be right-justified in its 5-column location.  The TOP_DEPTH of a classification record should not be less than the BOTTOM_DEPTH of the preceding record.

	Columns 6-10
	 BOTTOM_DEPTH


Columns 6-10 [BOTTOM_DEPTH] record the bottom depth of a classification zone.  BOTTOM_DEPTH should be a floating point number with a single decimal place.  It must be a positive number, since it is a measurement of depth from the ground elevation of the boring.  The BOTTOM_DEPTH should be right-justified in its 5-column location.  The BOTTOM_DEPTH of a classification record should be greater than the TOP_DEPTH of that classification record.

If a boring log is a General Type boring, gaps between classification records are acceptable.  If a boring log is an Undisturbed Type boring, then there should be no gaps between classification records.  Rare cases of  gaps between Undisturbed classification records of 1.5 feet or more should be reported as CLASS_1 = “NS” (No Sample).  Gaps between Undisturbed classification records of less that 1.5 feet should be averaged between the sample above and the sample below to eliminate the gap distance.

	Columns 11-13
	 WATER_CONTENT


Columns 11-13 [WATER_CONTENT] store the results of the basic oven-drying test for water content of a soil sample.  Water content should be an integer value.  For example, if the moisture content is 45.6%, store this as an integer value 46.  The water content value should be right-justified in its 3-column location.  A water content value should be recorded for each classification record (except for NS = No Sample records).  If a classification record does not have a water content value, this will be flagged as a warning.
	Columns 14-18
	 STRATUM_CHANGE


Columns 14-18 [STRATUM_CHANGE] record the depth at which a change in soil classification occurs between boring log samples.  STRATUM_CHANGE should be a floating point number with a single decimal place.  It must be a positive number, since it is a measurement of depth from the ground elevation of the boring.  The STRATUM_CHANGE should be right-justified in its 5-column location.  
A STRATUM_CHANGE depth should be recorded for a classification record if the soil classification of the next sample record differs from the current classification record in either CLASS_1, CLASS_2, or CLASS_3 value (soil classification and major modifications).  If the soil classification and major modifications of a classification record are identical to the soil classification and major modifications of the next classification record, then the STRATUM_CHANGE columns should be empty.  If the classification record is the last classification record for a boring log, it must have a STRATUM_CHANGE depth recorded.

When a boring log classification record has a STRATUM_CHANGE depth, that depth cannot be less than the BOTTOM_DEPTH of the current zone, or greater than the TOP_DEPTH of the next zone.

	Columns 19-20
	 CLASS_1


Columns 19-20 [CLASS_1] record the soil classification for the sample record.  CLASS_1 must be within the recognized set of valid values for CEMVN soil classification: [GW, GP, GM, GC, SW, SP, SM, SC, ML, CL, OL, MH, CH, OH, PT, WD, SI, NS].  Use NS rather than blank spaces to indicate that no sample was taken.

	GW
	GRAVEL, Well Graded, gravel-sand mixtures, little or no fines

	GP
	GRAVEL, Poorly Graded, gravel-sand mixtures, little or no fines

	GM
	SILTY GRAVEL, gravel-sand-silt mixtures

	GC
	CLAYEY GRAVEL, gravel-sand-clay mixtures

	SW
	SAND, Well Graded, gravelly sands

	SP
	SAND, Poorly Graded, gravelly sands

	SM
	SILTY SAND, sand-silt mixtures

	SC
	CLAYEY SAND, sand-clay mixtures

	ML
	SILT & very fine sand, silty or clayey fine sand or clayey silt with slight plasticity

	CL
	LEAN CLAY, Sandy Clay, Silty Clay, of low to medium plasticity

	OL
	ORGANIC SILTS, and organic silty clays of low plasticity

	MH
	SILT, fine sandy or silty soil with high plasticity

	CH
	FAT CLAY, inorganic clay of high plasticity

	OH
	ORGANIC CLAYS of medium to high plasticity, organic silts

	PT
	PEAT, and other highly organic soil

	WD
	WOOD

	SI
	SHELLS

	NS
	No Sample Retrieved


NS = No Sample records are not required for General Type borings, which often include .5 foot samples within 2.5 foot recoveries.  “NS” (No Sample) records are required for any gaps of 1.5 feet or more within Undisturbed boring logs.  A “NS” (No Sample) record may have a penetration count, but it should have no additional classification or test information.
	Columns 21-22
	 CLASS_2


Columns 21-22 [CLASS_2] should be left empty.  CLASS_2 is reserved for a secondary classification in the USCS dual soil classification (ie: CL-ML); however, USCS dual classifications are currently not supported in the CEMVN boring log TXTfile.  Any values in CLASS_2 will be flagged as a format error in the TXTfile. 
	Columns 23-25
	 CLASS_3


Columns 23-25 [CLASS_3] record the major modifications for a soil classification.  CLASS_3 must be within the recognized set of valid values for CEMVN major soil modifications.  
	 F 
	Fine

	 M 
	Medium

	 C
	Coarse

	 G
	Gravelly

	SS
	Sand strata or lenses and/or > 30% sand (between 30% - 50% sand)

	SIS
	Silt strata or lenses

	 O
	Organic matter

	 S
	Sandy (10% - 30% sand)


Three columns are reserved for CLASS_3.  Therefore, a single-character CLASS_3 value will be formatted with a leading space and a trailing space.  A two-character CLASS_3 value will be left-justified with a trailing space.  Discrepancies with the spacing of CLASS_3 values will be flagged as warning cases.  Invalid CLASS_3 code values will be flagged as error cases.

If silt lenses (SIS), sand lenses (SS), or significant amounts of organic matter are present in a sample, this should be recorded as a CLASS_3 value (major modifier) not a MOD_SYMBOL (minor modifier).  Classification records with no CLASS_3 value, and MOD_SYMBOL occurrences of SIS, SS, or O will be reported as warning cases by programs that validate TXTfile format.

Listing of CEMVN unified soil classifications and their standard symbolizations is also presented in the CEMVN Boring Log Plate A in Appendix A.

	Columns 26-28
	 CONSISTENCY


Columns 26-28 [CONSISTENCY] record the consistency of the soil sample.  CONSISTENCY values must be within the recognized set of valid values for CEMVN soil consistencies.  

	VSO 
	VERY SOFT; cohesion < 250 lbs/sqft

	SO 
	SOFT; cohesion between 250-500 lbs/sqft

	 M
	MEDIUM; cohesion between 500-1000 lbs/sqft

	ST
	STIFF; cohesion between 1000-2000 lbs/sqft

	VST
	VERY STIFF; cohesion between 2000-4000 lbs/sqft

	 H
	HARD; cohesion > 4000 lbs/sqft


Three columns are reserved for CONSISTENCY.  Therefore, a single-character CONSISTENCY value will be formatted with a leading space and a trailing space.  A two-character CONSISTENCY value will be left-justified with a trailing space.  Discrepancies with the spacing of CONSISTENCY values will be flagged as warning cases.  Invalid CONSISTENCY values will be flagged as error cases.

Listing of soil consistency values and their standard symbolizations is also presented in the CEMVN Boring Log Plate A in Appendix A.

	Columns 29-31
	COLOR_1

	Columns 32-34
	COLOR_2

	Columns 35-37
	COLOR_3


Columns 29-31 [COLOR_1], columns 32-34 [COLOR_2] and columns 35-37 [COLOR_3] record the color description for the soil sample.  COLOR_1, COLOR_2, and COLOR_3 values must be within the recognized set of valid values for CEMVN soil colors.  

	 T 
	TAN

	 Y
	YELLOW

	 R
	RED

	BK
	BLACK

	GR
	GRAY

	LGR
	LIGHT GRAY

	DGR
	DARK GRAY

	BR
	BROWN

	LBR
	LIGHT BROWN

	DBR
	DARK BROWN

	BRG
	BROWNISH-GRAY

	GYB
	GRAYISH-BROWN

	GNG
	GREENISH-GRAY

	GYG
	GRAYISH-GREEN

	GN
	GREEN

	BL
	BLUE

	BLG
	BLUE-GREEN

	WH
	WHITE

	MOT
	MOTTLED


Three columns are reserved for each of the COLOR attributes.  Therefore, a single-character COLOR value will be formatted with a leading space and a trailing space.  A two-character COLOR value will be left-justified with a trailing space.  Discrepancies with the spacing of COLOR values will be flagged as warning cases.  Invalid COLOR values will be flagged as error cases.

Listing of soil colors and their standard symbolizations is also presented in the CEMVN Boring Log Plate A in Appendix A.

	Columns 38-40
	MOD_SYMBOL_1

	Columns 41-43
	MOD_SYMBOL_2

	Columns 44-46
	MOD_SYMBOL_3

	Columns 47-51
	MOD_SYMBOL_4


Columns 38-40 [MOD_SYMBOL_1], columns 41-43 [MOD_SYMBOL_2], columns 44-46 [MOD_SYMBOL_3] and columns 47-51 [MOD_SYMBOL_4] record the minor modifications/minor constituents for the soil sample.  The first three MOD_SYMBOL values must be within the recognized set of valid values for CEMVN soil modifications.  

	TR 
	Traces

	 F
	Fine

	 M
	Medium

	 C
	Coarse

	CC
	Concretions

	RT
	Rootlets

	LG
	Lignite fragments

	SH
	Shale fragments

	SDS
	Sandstone fragments

	SIF
	Shell fragments

	 O
	Organic matter

	CS
	Clay strata or lenses

	SIS
	Silt strata or lenses

	SS
	Sand strata or lenses

	 S
	Sandy

	 G
	Gravelly

	 B
	Boulders

	SL
	Slickensides

	WD
	Wood, decayed wood, or roots

	OX
	Oxidized


Three columns are reserved for the first through third modification symbol.  Therefore, a single-character MOD_SYMBOL value will be formatted with a leading space and a trailing space.  A two-character MOD_SYMBOL value will be left-justified with a trailing space.  Discrepancies with the spacing of MOD_SYMBOL values will be flagged as warning cases.  Invalid MOD_SYMBOL values will be flagged as error cases.

MOD_SYMBOL_4 item has a 5-column size rather than a 3-column size.  MOD_SYMBOL_4 can include any valid MOD_SYMBOL domain value, or any other descriptive modification not included in the MOD_SYMBOL domain list, such as MICA, FILL, WATER, BRICK, etc.
Listing of minor modifications and their standard symbolizations is also presented in the CEMVN Boring Log Plate A in Appendix A.

	Columns 52-55
	PENETRATION


Columns 52-55 [PENETRATION] store the blow count per 1 foot of driving resistance that is reported on the driller’s log.  PENETRATION is an integer value.  PENETRATION should be right-justified in columns 52-55.
	Columns 56-59
	U_C_T


Columns 56-59 [U_C_T] record the shear strength result from an Unconfined Compression Test (UCT).  The U_C_T value is reported as cohesion in pounds per square foot.  U_C_T is stored as an integer value.  (Note: some organizations report Unconfined Compression Test results as qu, or UCT strength, where qu = 2*cohesion;  The U_C_T value in columns 56-59 must be reported as cohesion, and not  qu).  U_C_T should be right-justified within columns 56-59.
If U_C_T cohesion is recorded for a classification record, the CONSISTENCY value for that record should match to the CEMVN lookup table for CONSISTENCY values and matching U_C_T cohesion ranges.  Certain mismatches are acceptable (ie: presence of slickensides as a soil modification may affect the U_C_T cohesion).  Consistency versus U_C_T cohesion ranges is listed below as a guideline.  Mismatches will be reported as warning messages in programs that validate TXTfile format.

	VSO 
	VERY SOFT; cohesion < 250 lbs/sqft

	SO 
	SOFT; cohesion between 250-500 lbs/sqft

	 M
	MEDIUM; cohesion between 500-1000 lbs/sqft

	ST
	STIFF; cohesion between 1000-2000 lbs/sqft

	VST
	VERY STIFF; cohesion between 2000-4000 lbs/sqft

	 H
	HARD; cohesion > 4000 lbs/sqft


	Columns 60-62
	BULK_DENSITY


Columns 60-62 [BULK_DENSITY] record the bulk density (also known as wet density) of the soil sample.  BULK_DENSITY should be an integer value.  It records the wet density of the soil sample in pounds per cubic foot.  BULK_DENSITY should be right-justified within columns 60-62.  If BULK_DENSITY is defined for a classification record, the initial WATER_CONTENT (columns 11-13) should also be provided.
	Columns 63-65
	LIQUID_LIMIT

	Columns 66-68
	PLASTIC_LIMIT


Columns 63-65 [LIQUID_LIMIT] and columns 66-68 [PLASTIC_LIMIT] record the results of the Atterberg test.  LIQUID_LIMIT and PLASTIC_LIMIT both should be integer values.  There is not a separate depth value for Atterberg test results; liquid limit and plastic limit are interpreted as applicable to the center of the classification zone.  LIQUID_LIMIT should be right justified within columns 63-65.  PLASTIC_LIMIT should be right-justified within columns 66-68.
If LIQUID_LIMIT is recorded for a classification record, the LIQUID_LIMIT value will be cross-checked against the CLASS_1 soil classification value.  If LIQUID_LIMIT is greater than or equal to 50, the CLASS_1 value should be CH, MH, or OH.  If LIQUID_LIMIT is less than 50, the CLASS_1 value should be CL, ML, or OL.  Mismatches between LIQUID_LIMIT and CLASS_1 will be reported as warning messages by programs that validate TXTfile format.

	Columns 69-73
	D10_SIZE


Columns 69-73 [D10_SIZE] record the interpreted D10_SIZE for a soil sample (soil size in millimeters at which 10% of the material is finer).  The D10_SIZE should be a floating point number.  The decimal point should be placed in column 69.  D10_SIZE should be right-justified within columns 69-73.
	Columns 74-76
	TEST_WATER_CONTENT


Columns 74-76 [TEST_WATER_CONTENT] record a water content test result which is determined as part of the Unconfined Compression Test (U_C_T) or an Atterberg Test.  TEST_WATER_CONTENT is an integer value.  TEST_WATER_CONTENT should be right-justified within columns 74-76.
	Columns 77-80
	UCT_DEPTH


Columns 77-80 [UCT_DEPTH] record the depth at which the sample for an Unconfined Compression Test (UCT) was taken.  The format for UCT_DEPTH includes an implied decimal point between column 79 and 80.  This means that the value 1005 in columns 77-80 actually records the UCT_DEPTH value 100.5.  The UCT_DEPTH number should be right-justified within columns 77-80.
If U_C_T [56-59] is specified, a UCT_DEPTH value should also be recorded in columns 77-80.  The UCT sample is a 3 inch block, and the UCT_DEPTH should record the central depth of that testing block.  Therefore, the UCT_DEPTH should be at least .1 foot below the TOP_DEPTH of the classification record and .1 foot above the BOTTOM_DEPTH.  If the UCT_DEPTH is less that .1 foot below the sample top depth or greater than .1 foot above the sample bottom depth, this is flagged as a format error.  If the UCT_DEPTH is exactly .1 foot from the sample top depth or sample bottom depth, this is flagged as a format warning. 

For legacy boring logs, it is acceptable that a U_C_T value is recorded without a UCT_DEPTH; in these cases the UCT_DEPTH is interpreted to be at the midpoint of the classification record. 
	Columns 81-85
	ORGANIC_CONTENT


Columns 81-85 [ORGANIC_CONTENT] were added to the CEMVN Boring Log TXTfile format in Spring 2007.  ORGANIC_CONTENT is a percentage value of the organic matter within a soil sample.  It should be a floating point number with a single decimal place (decimal point in column 84).  ORGANIC_CONTENT should be right-justified within columns 81-85.
	Columns 86-90
	ORGANIC_DEPTH


Columns 86-90 [ORGANIC_DEPTH] were added to the CEMVN Boring Log TXTfile format in Spring 2007.  ORGANIC_DEPTH records the depth at which the sample for an organic content test was taken.  ORGANIC_DEPTH should be a floating point number with a single decimal place (decimal point in column 89).  ORGANIC_DEPTH should be right-justified within columns 86-90.
If ORGANIC_CONTENT [81-85] is specified, an ORGANIC_DEPTH value must also be recorded in columns 86-90.  The ORGANIC_DEPTH value should be between the TOP_DEPTH and BOTTOM_DEPTH for the classification record.

	999.9
	


The end of classification records must be flagged with a line storing the value 999.9.  No classification records should be recorded below the 999.9 line.  The 999.9 line should only include the 999.9 value; no additional text can appended after the 999.9 value.
The 999.9 line can be the final line of a boring log TXTfile.  If test data is included for the boring log, the test data record blocks should begin after the 999.9 line.

4
Test Data Records

Test data records are listed below the 999.9 marker line in the Boring Log TXTfile.  Each test data record should consist of a block of information.  Triaxial tests should include a certain set of result values.  Consolidation tests should include the same set of result values, plus additional values specific to Consolidation tests.
Undisturbed boring logs should have test data records.  If a TXTfile for an Undisturbed boring log does not include any test data below the 999.9 marker line, this is reported as a format warning.

Example of a Test Data block for a Triaxial Test:
***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(Q)                    Classif  : CH

Depth/Ele: 32.80/-31.80          Water Con: 78.00

LL,PL,PI : 102, 23, 79           Dry Dens : 52.00

Cohesion :  0.132                Saturat  : 95.00

Shear Str:                       Frict Ang: 00.00

Toggles  :(     )(     )(     )(     )

Example of a Test Data block for a Consolidation Test:
***************************************************************************

SHEAR STRENGTH DESIGN VALUES

Test Type:(C)                    Classif  : CH

Depth/Ele: 33.80/-32.80          Water Con: 78.40

LL,PL,PI : 102, 23, 79           Dry Dens : 53.60

Cohesion :                       Saturat  : 98.10

Shear Str:                       Frict Ang: 00.00

Norm  Str: 0.680, 1.992

Toggles  :(     )(     )(     )(     )

Test Data:

Pressure   Void Ratio

   .120      2.178

   .250      2.149

   .490      2.068

   .970      1.874

  1.930      1.589

  3.850      1.308

  7.690      1.071

   .250      1.267

	Test – Line 1
	*****************************************************************


Line 1 in a test data block should be a line containing 75 asterisk symbols.  This line is used as a tag line indicating the beginning of a new block of test data.  The line should include 75 asterisk symbols, and should not include any additional characters.
	Test – Line 2
	SHEAR STRENGTH DESIGN VALUES


Line 2 in a test data block should include the standard text SHEAR STRENGTH DESIGN VALUES.  This line is used as a tag line.  This line should only include the text SHEAR STRENGTH DESIGN VALUES, and should not include any additional characters.
	Test – Line 3
	Test Type:(C)                    Classif  : CH


Line 3 [TEST_TYPE and CLASSIFICATION] should begin with the marker flag Test Type: followed by a single space.  This marker should be followed by a single-character Test Type value enclosed in ( ).  There are five possible valid values for Test Type: [Q, q, R, S, C].  Q tests are 3 or 4 point unconsolidated undrained triaxial shear tests.  q tests are one-point Q tests.  R tests are consolidated undrained triaxial shear tests.  S test are consolidated drained direct shear tests.  C tests are consolidation tests.
Line 2 should then include a second marker flag Classif  : followed by a single space.  This marker should be followed by a valid CLASS_1 soil classification value (see table listing valid CLASS_1 values in the Classifications Section [columns 19-20]).
	Test – Line 4
	Depth/Ele: 33.80/-32.80          Water Con: 78.40


Line 4 [DEPTH and WATER_CONTENT] should begin with the marker flag Depth/Ele: followed by a single space.  This marker should be followed by two floating point numbers separated by a / symbol.  The first floating point number should be the depth for the test.  The second floating point number should be the elevation for the test.  The depth and elevation values should agree based on the Ground Surface Elevation recorded in Line 8 of the header section of the file (elevation of test = ground surface elevation of boring – depth of test).  Test depth and test elevation will be rounded to 1 decimal place prior to comparison to avoid any spurious discrepancies caused by lost precision in the Ground Elevation of the boring (only recorded to 1 decimal place)
Line 4 should then include a second marker flag Water Con: followed by a single space.  This marker should be followed by a floating point number which records the water content calculated for the test sample.  Water content should be reported as a percentage value with 2 decimal places.
	Test – Line 5
	LL,PL,PI : 102, 23, 79           Dry Dens : 53.60


Line 5 [ATTERBERG_LIMITS and DRY_DENSITY] should begin with the marker flag LL,PL,PI : followed by a single space.  This marker should be followed by three integer numbers separated by commas.  The first number is the Liquid Limit.  The second number is the Plastic Limit.  The third number is the Plasticity Index.

Line 5 should then include a second marker flag Dry Dens : followed by a single space.  This marker should be followed by a floating point number which records the dry density value calculated for the test sample.  Dry density should be recorded as a number with 2 decimal places.
	Test – Line 6
	Cohesion :  0.132                Saturat  : 95.00


Line 6 [COHESION and SATURATION] should begin with the marker flag Cohesion  : followed by a single space.  This marker should be followed by a single floating point number.  The cohesion value should be reported as cohesion in tons per square foot.  The cohesion value should be a number with 3 decimal places.
If the test type is Q or q (unconsolidated undrained triaxial), the cohesion value must be greater than 0.0.  If the test type is S or C (consolidated drained or consolidation), the cohesion value should always be 0.0.  A cohesion value of 0.0 or greater is valid for the R test (consolidated undrained triaxial).
Line 5 should then include a second marker flag Saturat  : followed by a single space.  This marker should be followed by a floating point number which records the saturation value calculated for the test sample.  The saturation value should never be greater than 100%.  Saturation should be recorded as a number with 2 decimal places.
	Test – Line 7
	Shear Str:                       Frict Ang: 00.00


Line 7 [SHEAR_STRENGTH and FRICTION_ANGLE] should begin with the marker flag Shear Str: followed by a single space.  This marker should be followed by a single floating point number that records the shear strength in tons per square foot.  Shear strength should be recorded as a number with 2 decimal places.
Line 7 should then include a second marker flag Frict Ang: followed by a single space.  This marker should be followed by a floating point number which records the friction angle in degrees for the strength test.  Friction angle should be recorded as number of degrees with 2 decimal places
	Test – optional 
	Norm  Str: 0.680, 1.992


Line 8 [PRE-CONSOLIDATION_PRESSURE and VOID_RATIO] is an optional line included in the test data block.  Pre-consolidation_Pressure and Void_Ratio should be included if the test is a consolidation test (TEST_TYPE = ‘C’), but should not be included for other test types.  The Pre-consolidation_Pressure and Void_Ratio line should begin with the marker flag Norm  Str: .  This marker should be followed by two floating point numbers separated by a comma.  The first number should be the Pre-consolidation Pressure (Pc), or maximum past pressure for the soil sample.  The second value should be the Initial Void Ratio.  Pre-consolidation pressure should be recorded as an effective stress reading in tons per square foot.  Pre-consolidation pressure and Initial Void Ratio should both be numbers with 3 decimal places. 
	Test – Toggles
	Toggles  :(     )(     )(     )(     )


The Toggles line marks the end of the block of summary result information for a triaxial or consolidation test.  The Toggles line is used by the Mohr’s Circle Display Plot Program (FS018); but is ignored by all other applications.  For data submission using TXTfiles, the Toggles line should just contain blanks between the four groups of (     ).

If the test is a Triaxial test, the Toggles line should be the final line in its data block.  If the test is a Consolidation test, the Toggles line should be followed by additional test details which record the Pressure and Void Ratio at successive steps during the test.
	Test Data:

Pressure   Void Ratio

   .120      2.178

   .250      2.149

   .490      2.068

   .970      1.874

  1.930      1.589

  3.850      1.308

  7.690      1.071

   .250      1.267


The Test Data: line marks the beginning of a set of pressure and void ratio values recorded during a Consolidation test.  This line should only include the text Test Data:, and should not include any additional characters.  
The Test Data: line should be followed by another line which includes the marker text Pressure   Void Ratio.  This second marker line should only include the words Pressure and Void Ratio separated by three spaces; no additional characters are permitted on this line.  
Below the Pressure   Void Ratio line, the actual pressure and void ratio readings for a consolidation test are recorded.  The Consolidation test can include any number of pressure and void ratio value pairs.  Pressure and Void Ratio should be floating point numbers separated by at least one space.  Pressure should be a measurement is tons per square foot.  The Pressure and Void Ratio values should both be numbers with 3 decimal places.
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Appendix B
90-Column Layout of Classification Records
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The original 80-column format for classification records has been enlarged to a 90-column format to accommodate an Organic Content test and the depth location for that Organic Content Test.  Graphic above illustrates the location of data elements in the 90-column layout.
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