








































































































PROJECT NO: 1852018

LAKEWOOD GULCH
ENGLEWOOD, COLORADO

DATE:

MARCH 1945

LOG OF BORING B-5

RIG TYPE: CME 45 SHEET10F t 'WATER DEPTH ELEV
FOREMAN: §H START DATE 320/95 (WHILE DRILLING None NIA
AUGER TYPE: 4" CFA FINISH DATE 330195 AFTER DRILLING NiA NiA
SPTHAMMER: MANUAL SURFACE ELEY N/A 24 HOUR NiA NiA
SOIL DESCRIPTION -] N Qu NC Do A-LIMITS 200 SWELL
TYPE | (FEET} | (BLOWSFT) [P3F) %} (PCF} 1L PI 1%} PRESSURE | % @ 300 PSF
6" TOPSOIL ) -
1
2
S8 | _ _ 14 3000* 16.3 41 25 3500 4.2
3
4
58 | _ _ 11 14.7
5
BROWN GRAVELLY SANDY CLAY -]
{probable fill) _
7
g
9 -
58 10 B S04~ 13.T
11
12
13
14
GREEN/BROWN SANDSTONE 88 | _ _ 5048 18.8
poorty cemented 15
weathsred —
18
17
18
19
GREEN/BROWN SILTSTONE 8§ | _ _ so12" 234
soft to moderately hard 20
weathared _ -
21
22
23
24
S5 | _ _ 80/5" 20.8
BOTTOM OF BORING 28' 25
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LAKEWOOD GULCH
ENGLEWOOQD, COLORADO
PROJECT NO: 1952018 DATE: MARCH 1995
LOG OF BORING B-8
RiG TYPE: CME 45 SHEET 1 OF 1 WATER DEPTH ELEV
FOREMAN: SH STARY DATE 3/30/95 WHILE DRILLING 135 NiA
ALUGER TYPE: 4" CFA FINISH DATE 3/30/95 AFTER DRILLING NIA NiA
SPT HAMMER: MANUAL SURFACE ELEV MNIA 24 HOUR NiA NiA
S0IL DESCRIPTION o N au MG 1. ALIMITS -200 SWELL
| TYPE | (FEET) | (BLOWS/FT) {PSF) (%) {PCF} LL Pt %) PRESSURE | % & $40 PSF
6" TOPSOIL - -
1
2
58 3 5 208
4
S8 ) _ _ i0 16.7
5
6
7
BROWN SILTY CLAY WITH GRAVEL -
(probabile fill) ]
9
ss | _ _ 7 1000° 22.0
10
"
BROWN CLAYEY SAND AND GRAVEL{SC/GC) 12
medium dense -
12
4
58 | _ _ 7 20.3
15
18
BROWN/GRAY SANDSTONE _ -
poorly cemented to cemented 17
weathered -
18
18
S8 | . _ so 23.8
20
2
22
GRAY SANDSTONE - -
23
24
ss | _ _ so13” 14.1
BOTTOM OF BORING 25' 25
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LAKEWOOD GULCH
ENGLEWOQOD, COLORADO
PROJECT NO: 1952018 DATE: MARCH 1995
LOG OF BORING B-7
RIG TYPE: CME 45 SHEET10OF 1 WATER DEPTH ELEV
FOREMAN: SH START DATE 3130195 'WHILE DRILLING 138 NiA
AUGER TYPE: 4" CFA FINISH DATE 3/30/95 AFTER DRILLING NIA Nia
SPT HAMMER: MANUAL SURFACE ELEV . N/A 24 HOUR NIA NiA,
SOIL DESCRIPTION D N au NC oo A-LIMITS -200 SWELL
‘ PE | (FEET) | slowsFn (PSF) %) (PCF} LL M %) PRESSURE 1 % @ 500 PSE
3" ASPHALTIE" BASE ) o
1
2
3
4
SS 1 _ _ g 4000° 224 51 32 50.0 <500 NONE
BROWN SILTY SANDY CLAY 5
(probable Rl _ -
-]
7
]
9 R
58 | 10 8~ 3000* 248
11
12
13
14
BROWN GRAVELLY SAND{SG) _ -
medium dense S8 15 28
18
17
BROWN/BLUE/GRAY SANDSTONE 18
paorly cemented to camented - -
weathered 18
S5 | _ _ S0/9” 21.2
20
21
22
23
24
5 | _ o 50/5¢ 20.2
BOTTOM OF BORING 25 25
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LAKEWOOD GULCH
ENGLEWOOQD, COLORADO

PROJECT NO: 1352018 DATE: MARCH 1995
LOG OF BORING B
RIG TYPE: CME 45 SHEET 1 OF 1 WATER DEPTH ELEV
FOREMAN: SH START DATE 330195 WHILE DRILLING Nene NiA
AUGER TYPE: 4" CFA FINISH DATE ] 3/30/¢5 AFTER DRILLING NIA NJA
SPT HAMMER: MANUAL SURFACE ELEV N/A 24 HOUR NIA WA
SOIL DESCRIPTION | B N au M oo ALIMITS 200 SWELL
TYPE | (FEET) | (BLOWSFT] {PSF} (%} {PCF} LL Py 1%} PRESSURE | % [-] 500 PSF
s~ TOPSOIL ) -
1
2
BROWN SILTY GRAVELLY CLAY ss| 3 11 138
{probable fill}) _
4
sS | _ _ 18 $000* 14.4
5
more sand with depth 6
7
8
9 -
s5 | 10 15 14.1
BROWN GLAYEY SAND AND GRAVEL _

medium dense 11

12
cobbles with depth _

13

14

88 | _ _ [ BOUNCE

18
GREEN/GRAY CLAYSTONE _
soft to moderately hard 156
weathered _ -

55 17 38 S0040~ 23.5

18

19

20

21

22

23
GRAY/BROWN SANDSTONE R
poorty cemsniad 24
weathared 5S¢ _ 50/8™ 234
BOTTOM OF BORING 25 25

Earth Engineering Consultants




LAKEWOOD GULCH
ENGLEWOQD, COLORADO

PROJECT NO: 1952018 DATE: MARCH 1995
1L.OG OF BORING B-9
RIG TYFE: CME 48 SHEET 1 OF 1 WATER DEPTH ELEV
FOREMAN: SH START DATE 230095 WHILE DRILLING W N/A
AUGER TYPE. 4" CFA FINISH DATE 3/30/95 AFTER DRILLING NIA N/A
SPTHAMMER: MANUAL SURFACE ELEV N/A 24 HOUR NiA NJA
SOH, DESCRIPTION D N oy MC o ALIMITS 200 SWELL
TYPE | (FEEN) | (BLOWSIET) PSF) %) IPSF) LL [l %) FRESSURE | % & 500 PSF
3" ASPHALTIE™ BASE - -
1
2
3
BROWN SAND/GRAVEL/CLAY - =
(probakle fill) 4
55 5 ] 34
[}
7
8
g
S| _ _ 9 19.0
10
11
12
13
14
BROWN/GRAY SAND({5P} - -
medium dense 55 15 10 22.0
16
17
18
COARSE GRAVEL AND SAND{SPIGP) 19
medivm denss - -
S5 20 3 21.1
21
22
BROWN/GRAY SANDSTONE 23
poorly cemented to cementad -
weathared 24
[ 55 |~ 50+ 225
BOTTOM OF BORING 25 25

Earth Engineering Consultants




PROJECT ND: 1952012

LAKEWOQOD GULCH
ENGLEWOOD, COLORADO

DATE: MARCH 1935

LOG OF BORING B-10

RIG TYPE: CME 45 SHEET 1 OF 1 WATER DEPTH ELEV
FOREMAN: SH START DATE 330/98 WHILE DRILLING 10 NA
AUGER TYPE: 4" CFA FiNISH DATE 3/30/9% AFTER DRILLING NiA NIA
SPT HAMMER: MANUAL SURFACE ELEV N/A 14 HOUR NIA NiA
SOIL DESCRIPTION D N au MC oo ALIMITS 200 SWELL
TYPE | (FEET) [ [BLOWSFT} {P3F} %) (BCF) 1L Pt %) PRESSURE | % @ 504 PSF
3" ASPHALT/E” BASE - -
1
2
3
BROWN SILTY SANDY LEAN CLAY o
{probable fill) 4
11 5 & ~4099 14 33 il 7.4 <500 NOME
]
7
8
9 -
5§ 10 10 750" 27.5
11
12
BROWN GRAVELLY SAND(SG) 13
madium dense to danse _
14
S5 15 s 248
16
17
13
19
85 | _ _ o 28.3
20
TAN/GRAY SANDSTONE 3l
poorly cemanted to cementad I
weathered 22
23
24
S8 | _ _ 5Q/6" 224
BOTTOM OF BORING 24'6” 25

Earth Engineering Consultants




PROJECT NO: 1952013

LAKEWQOD GULCH
ENGLEWOQOD, COLORADO

DATE: MARCH 1995

LOG OF BORING B-11 SHEET 1 OF 1
RIG TYPE: CME 4§ SHEET 1 OF 2 WATER DEPTH ELEY
FOREMAN: SH START DATE 3/30/95 WHILE DRILLING 12' NIA
AUGER TYPE: 4" CFA FINISH DATE 3/30/95 AFTER DRILLING Nid NIA
SPT HAMMER: MANUAL SURFACE ELEV NIA 24 HOUR NIA . NJA
SOIL DESCRIPTION -} N o MC ] ALIMITE 200 SWELL
ITYPE {FEET) | [BLOWS/FT) {PSF) %) {PSF) LL Pt (%} PREJSURE | % @& 500 PSF
6" TOPSQIL - -
1
CONCRETE RIF RAP 2
3
4
$s 5 3 15.4
BROWN AND GRAYSILTY GRAVELLY CLAY -]
{probable fill) - -
7
8
9 -
BROWN SILTYFINE SANLD{SP) £33 10 4 N8
loose ’ - -
1
12
13
BROWN SILTY GRAVELLY SAND{SP) -
medium dense 14
35 1§ 25 13.4
16
17
18
GREEN/GRAY CLAYSTONE 19
soft to moderately hard 38 | _ . 41 269
weathered 20
21
22
23
24
85 | _ _ 50/9" $000* ia.5
(continusd on page 2 of 2) 25
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PROJECT NO: 1952018

LAKEWOOD GULCH
ENGLEWOOD, COLORADC

DATE: MARCH 1935

LOG OF BORING B-11(continued)

RIG TYPE: CME 45 SHEET 2 OF 2 WATER DEPTH ELEV
FOREMAN: 5H START DATE 330195 WHILE DRILLING 1r N/A
AUGER TYFE: 4" CFA FINISH DATE 3/30/95 AFTER DRILLING NA WA
SPT HAMMER: MANUAL SURFACE ELEY NiA 24 HOUR NIA NIA,
SOIL DESCRIPTION [} N QU Mc -] ALIMITS 200 SWELL
{continued from page 1 of 2} 1TYPE | (FEET) | (BLOWSFD (PSF) {%) {PCF) LL P %3 PRESSURE | % g2 500 PSF
GREEN/GRAY CLAYSTONE __
26
27
BLUE/GRAY SANDSTONE -
poorty cemented to camented 28
weathered - -
29
38 | _ _ 50/5" 21.8
30
BOTTOM OF BORING 30' _ -
31
32
3
3‘4 -
35
36
7
38
39
40
41
42
43
44
45
45
47
48
49
50

Earth Engineering Consultants



PROJECT NO: 1952014

LAKEWOOD GULCH
ENGLEWOOD, COLORADO

QATE: MARCH 1995

LOG OF BORING B-12 SHEET 1 OF 1
RIG TYPE: CME 45 SHEET 1 OF 1 WATER DEPTH ELEV
FOREMAN: SH START DATE 3/30/95 WHILE DRILLING None NiA
AUGER TYPE: 4" CFA FINISH DATE 3/30/95 AFTER DRILLING N/A NIA
SPT HAMMER: MAMNUAL SURFACE ELEY N/A 24 HOUR NiA NIA
SOIL DESCRIPTION \] N Qu MC Do A-LIMITS 200 SWELL
TYPE | (FEET) | (BLOWS/FT) (P3F) %} {PCF) i ) %} PRESSURE | % @ 500 PSF
3" ASPHALT/E" BASE ' .
1
2
3
4
§§ 5 13 5000 13.3
BROWN SILTY SANDY CLAY ]
{preobable fill) - -
T
8
9
85 10 B 27.2
11
12
13
BLACK/GRAY CLAY{CL) 14
soft to stiff ss!_ _ T 24.8
organic, wood, roots 15
16
17
BROWN SANDY GRAVEL{SG) - -
loose to medium dense 18
more sand with depth — -
19
SS 20 L] 26.3
il
GRAYIGREEN SANDSTONE 22
poorty cemented to cemented .
weathered 23
24
S8 | _ 50/6™ 24.1
BOTTOM OF BORING 25 25

Earth Engineering Consultants




DRILLING AND EXPLORATION

DRILLING & SAMPLING SYMBOLS:

§S : Split Spoon - 137 1.0, 2" O0.D., unless otherwise notad

ST : Thin-Walled Tube - 27 0.D., unless otherwise nated

A : Ring Barrel Samgpier - 2.42° 1.0, 3 O.0. unless otherwise noted.

PA :Power Auger

HA : Hand Auger

D8 : Diamond Bit = 47, N, B
AS : Auger Sampls -

HS : Hollow Stem Auges

PS : Piston Sample
WS : Wash Sample

FT : Fish Tail Bit

RB : Rock Bit

BS : Bulk Sample
PM : Pressure Meter
DC : Dutch Care
WB : Wash Bore

Standard "N" Penetration: Blows per foot of a 140 pound hammer falling 30 inches on a Z-inch 0.D. split spacn, except where

notad.

WATER LEVEL MEASUREMENT SYMBOLS:
WL : Water Level

WCI : Wet Cave in

OCI: Dry Cave in

AB : After Boring

Watar levels indicate

WS : While Sampling

WD : While Drilling

BCR : Batorz Casing Removal
ACR : After Casting Remaoval

d an the boring logs are the levels measurad in the berings at the time indicated. In pervious scils, the

indicated levels may raflect the location of groundwater. Inlow permeability soils, the accurate determination of groundwater

levels is not passible with only shert term cbservations.

DESCRIPTIVE SOIL CLASSIFICATION

Scil Classificazicn is tased on the Unified Scil Classification
system and the ASTM Designaticns D-2487 and D-2488.
Cozrsa Grained Soils have morz than 80% of their dry
weight retained on a #200 sieve; they are described as:
bouiders, cobbles, gravel or sand. Fine Grained Soils have
less than 50% of their dry weight retained an a #200 sieve;
they are described as: clays, if they are plastic, and silts if
they are slightly plastic or non-plastic. Major constituents
may te agded as modifiers and minar constituents may be
addad according to the relative proportions based on grain
size. [n addition to gradatior, coarse grained soils are
defined on the basis of their relative in-place density and
finz grained soils on the basis of their consistency.
Example: Lean clay with sand, trace gravel, stiff {CL); silty
sand, trace graval, medium dense (SM).

CONSISTENCY OF FINE-GRAINED SOILS

Unconfined Compressiva

Strangth, Qu, psf Consistency

< BQO Very Seft
EC0 - 1,000 Soft
1,601 - 2,0Q0 Medium
Z,CCY - 4,000 Suff
4,001 - 8,000 Very Stff
B,CCY - 16,000 Very Hard

RELATIVE DENSITY OF COARSE-GRAINED SOILS:

N-Blows/ft Relative Density
c-3 Very Locse
4-3 Lcese
10-28 Medium Dense
30-49 Dense
50-80 Very Dense
80 + Extremely Dense

PHYSICAL PROPERTIES OF BEDROCK

DEGREE OF WEATHERING:

Slight Slight decomposition of parent material an
joints. May be color change.

Moderate Sarme decomposition and colar change
throughout.

High Rock highly decompasad, may be extremaly
broken.

HARDNESS AND DEGREE OF CEMENTATION:
Limeastong and Dolomite:

Hard Difficult to scratch with knife.
Moderately Can be scratched easily with knifz,
Hard Cannot be scratched with fingarnail,
Soft Can be scratched with fingernail.

Shale, Siltstone and Claystone:
Hard Can be scratchad easily with knife, cannet

be scratched with fingernail.

Moderately Can bg scratched with fingarnail.

Hard

Soft Can be easily dantad but not moidad with
fingers.

Sandstene and Conglomerate:

Well Capable of scratching a knife blade.

Cemented

Cemented Can he scratched with knife.

Poorly Can be broken apar easily with fingers,

Cemanted




UNIFIED SOIL CLASSIFICATION SYSTEM

Soil ClassHication

Crheria for Assigning Group Symbols and Group Names Using Laboretary Tests Group .
Group Name
Symbol
Coarse-Grained Gravels more than Clean Gra»:'elscLess Cu>4asndi < Ce<at Gw Well-graded gravef
Soils more than 50% of coarse than 5% fines - - -
50% retained on fraction retained cn
No. 200 sieve No. 4 sieva Cu < 4 andfor 1 > Ce > 3¢ GP Poorly graded gravei’
— Gravels with Fines . MH M Sitty nravel G.H
mora than 12 % finest Fines classify as ML of Y g ,
Fines classify as CL or CH GC Clayey gravel %"
Sands 50% or more Clean Sands Lass Cu>Band 1 € e < at Xad Well-graded sand’
of czarsa fraction than 5%-fines® ; )
passas No. 4 sisve Cu < Band/ort > Ce > 3 5P Poorly graged sand
Sands with Fines Fines classify as ML or MH 5M Silty sang®"
mare than 12% fines® -
Fines Classify as CL or CH sC Clayey sancg“™
Fine-Grained Scils Sits and Clays inerganic PI > 7 and plots on or above "A line’ CL Lean clay“
5Q3% or mora Liguid limft iess o i
passes iha than 50 Fl < & or piots belaw "A” line” ML st~
Ne. 200 sieva . )
erganic Liquid limit - aven dried Crganic clay™-"
< 0.75 oL T
Liguid limit - not dried Orgamie g™
Silts and Clays inorganic Pl plots an or above "A” line CH Fat clay~*"
Liquid limit 50 e
or mere Pl lots below "AT line MH Elastic Sit
organic Liguid limit - aven dried Organic clay™*
< 0.7% oH .
Liguid limit - not dried Organic sik®
PT Peat

Highly organic soils

Primarily organric matter, dark in color, and ¢rganic odor

ABased on the materiai passing the 3-in.

{7E-mm) sieve

Bif field sample contained cobbles or
boulders, or both, add “with cobbles or
beoulders, or both™ to group name,

CGravels with 5 to 12% fines require dual

symbaols:

GW-GM weli-graded gravel with siit
GW-GC weil-graded gravei with clay
GP-GM pooriy graded gravel with silt

GP-GC poorly greced gravel with clay
Psands with S to 12% fines require dual

symbols:

SW-SM well-graded sand with silt
SW-5C well-graded sand with clay
SP-SM poorly graded sand with silt
SP-SC poerly graded sand with ¢lay

&2

D

FIf scil contains > 15% sand, add “with

sand” 10 group name.

Sif fines classify as CL-ML, use dual symbal

GC-GM, or SC-5M,

"If fines are organic, add "with organic fines”

1o group name,

f soil contains > 15% gravel, add "with
gravel” to group name.

YIf Atterberg limits plot
a CL-ML, silty clay.

F 3
LFCusD, /D, Co = —LE?;’)D—“—
[}

Kif s3il contains 15 to 28% plus No, 200, add

"with gand” of “with gravel”, whicheveris
predorninant.

Lf seil contains > 30% plus Neo. 200
predominantly sand, add "sandy” 19 group

name.

“if soil contains > 30% plus No, 200,

namae.

predeminanty gravel, add "gravelly” to group

*P1 > 4 and plots on or above "A" line.

°F] < 4 or plots below "A” line,

in shaded area, soil is

For cinssification of line-grained soils
and line-grained traction ol coarse-

531 grained souls

| E2uanen of “A” - line
| marzonta al Lo dioll - 2585
then Pl w 072 (LL - 200

© Eudtron ot TUT - ling
i verhcal al Ll = 510 P = 7,
inen PI o 29 0LL - 8

PLASTICITY INDEX (PI)
3
.

MHoROH: |

1MLcn oL

T
|

‘6 20 €1 40

i

sQ 7a 80 20 00

LICQUID LIMIT (LL)

ki)

*PY plots on or above "A" line.
Pt plots below "A™ line,




APPENDIX C

STRUCTURAL DESIGN CALCULATIONS
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