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NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT o0t
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. US74_5950L STATION 59+50 OFFSET 81 ftLT ALIGNMENT -US74- 0 HR. 15.0 | | BORING NO. US74_6250L STATION 62+50 OFFSET 81 ftLT ALIGNMENT -US74- 0 HR. Dry
COLLARELEV. 3214 ft TOTAL DEPTH 20.0 ft NORTHING 433,947 EASTING 1,747,534 24 HR. 13.4| | COLLARELEV. 311.6 ft TOTAL DEPTH 20.0 ft NORTHING 434,209 EASTING 1,747,386 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/11/15

COMP. DATE 02/11/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/11/15

COMP. DATE 02/11/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;tE)V ELEV DE(th’)T H v o SOIL AND ROCK DESCRIPTION E;tE)V ELEV DE(th’)T H o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | No. |/moll ¢ | ELev.@ DEPTH (ft (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | No. |/moll &
325 315
141 00 GROUND SURFACE 0.9 31164 00 3116 GROUND SURFACE 0.
320 T 33| % | & ROADWAY EMBANKMENT 310 T T13 ] 2 [|ds - WSS COASTAL PLAIN
-+ 7 lo) ] i 2.0 -T oS Orange and white, clayey fine to coarse
T RN range, fine to coarse sandy CLAY with ,_ _2.0] T AU R g  clayey
3179 ] 35 RN I e _gavel(Aaf) / 30811 35 N P SAND (A-2-617)
T 8 | 11 | 13 AN COASTAL PLAIN T 5 5 5 ) *10 WS
4 . \? .. Orange, white and pink, clayey fine to coarse 1 ST \
315 I | SAND (A-2-6/7) 305 4 I F3ed
31291 85 i 30311 85 :I::_ \Q
g [ 12 | 12 | 9.2 6 | 3 |
4 - @24 — - +4 .@9- - Sat. Fssd
1 i . i White, fine to coarse SAND (A-2-4) with 1 A ? o \
310 T / trace clay 300 T ] \
1 - 1 T
3079 1 135 .. 20811 135 e §
3 3 7 5 4 4 Sat. fee® Contains gravel below 13.5'
T - -é13 T @ - - 553
305 T ) I s 295 T N E
T I 044 _  _ _ _ _ _ _ _ _ _ ____ _ _ __ 170 T N ke &3
a2a 1 185 Y Yellow, clayey fine to coarse SAND (A-2-6/7) 203171 185 TN \
515 15| & with gravel 200 T2 New | il M BT sore 200

Boring Terminated at Elevation 301.4 ft IN
SAND (COASTAL PLAIN)

Notes
1) 0.1' Topsoil
2) Strata break in split spoon at 9.2

Boring Terminated at Elevation 291.6 ft IN
SAND (COASTAL PLAIN)

Notes
1) 0.1' Topsoil




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

, BORELOG REPORT o0
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. US74_6500R_80 | STATION 65+00 OFFSET 80 ft RT ALIGNMENT -US74- 0 HR. 27.5| | BORING NO. US74_6500R_340 | STATION 65+00 OFFSET 340 ft RT ALIGNMENT -US74- 0 HR. 38.5
COLLARELEV. 304.5 ft TOTAL DEPTH 30.0 ft NORTHING 434,506 EASTING 1,747,404 24 HR. 6.0 | COLLARELEV. 379.3 ft TOTAL DEPTH 98.6 ft NORTHING 434,634 EASTING 1,747,631 24 HR. 33.1

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 82% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/12/15

COMP. DATE 02/12/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/04/15

COMP. DATE 02/05/15

| SURFACE WATER DEPTH N/A

ELEV| Zrgy [DEPTH _BLOW COUNT BLOWS PER FOOT sawp. W (|3 SOIL AND ROCK DESCRIPTION ELEV| Zrgy [DEPTH_BLOW COUNT BLOWS PER FOOT SANP. (|3 SOIL AND ROCK DESCRIPTION
(ft) f () | 0.5t | 0.5t | 0.5t | |0 25 50 75 100( | NO. () H () | 0.5t | 0.5t | 0.5t | |0 25 50 75 100( | NO.
(ft) ] L A MOI| G | ELEV. () DEPTH (it (ft) ] L ! Mol G
305 T 5T 00 —304.5 GROUND SURFACE 0g 380 33T T 00 3793 GROUND SURFACE 0.0
T 21 3] k7 o WS COASTAL PLAIN I 21213 | [ds. - T M i COASTAL PLAIN
T Nt Sf 3025 _ Orange and tan, clayey fine to coarse SAND__ _2.0] T RO i Orange, fine to coarse sandy CLAY (A-6)
T+ SN - C (A-2-6/7) with gravel T+ SRR N R e 368 2 T 25
301.0 35 AN | - e N e 3758 1 35 I D o NL Orange and red, fine to coarse sandy clayey
300 T 5 8 | 8 \f1” N_3002 _ Orange and tan, firzi tg)coarse sandy CLA\?J 375 T 16 | 20 | 27 =S .7 o [b SILT (A-5) with rounded gravel
I YA i Orange and brown, clayey fine to coarse 1 R '\v: 8r28 _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ __ 65
4 R A L SAND (A-2-6/7) 4 - - D39 White with orange, fine to coarse SAND
295 2960 85 = 7 3 ) L 370 3708 + 85 S oo0 (A-1-b) (0) with rounded gravel with trace silt
1 @7 | £ 49 151/0.4 100/03. D 888_ and clay
1 N ; 1 I Rssr
1 SN i 1 R ool
2910 | 135 N L 365.8 1 135 S 9991
290 T 3838 b " Clay layers at 13.5' 365 I 9 [ 15 [ 11 pro D 3S8
-+ - - =N - e e . - -+ - . - . -
i R - i o eSS
i Y { I i g3er
286.0 185 R » 4 R [olele! N
285 I 20 | 22 | 39 I [ 2855 Gravel at 18.5' 190 | 350 008 FABS L — 4t ./1 . ss51 49, SS9
1 .. // . - 283. Orange and brown, silty fine to coarse SAND 210 + N | 888‘
T R T\ _ _ _ _(A2A4)wihgravel |7 ] T Al o0
2810 T 235 . _/./ B . RESID.UAL 3558 T 235 o o 888_
280 T T 1 1 v T Gray and olive green, fine sandy clayey SILT 355 T 15 T T R b 888‘_
26 (A-5) with rock fragments, saprolitic 28 888
4 -\\ - L 4 .. .. jojele N
1 SN\ - 4 ce S oS0k
215 [T e s '\\ X r 350 [—i008-285 ot 5S3r ss03 20
T 944 2745 i : : 30.0 T 1219 6 €15 M B Yellow and white, clayey fine to coarse SAND
T - Boring Terminated at Elevation 274.5 ft IN T . '\'\ Tttt T (A-2-6/7)
T o SILT (RESIDUAL) T N O T
+ - 3458 + 335 SN - e o
Notes 345 7 5 [ 39 \ e
T — 1) 0.1' Topsoil T Was Sat. P
1 B 2) Strata break in split spoon at depths of 1 A ;\: 3428 36.5
1 L 4.3'and 19.0 1 N L~ 7 7 "White and gray to orange, pink and gray, |
T C 340 2408+ 385 e VNS fine to coarse sandy CLAY (A-7-6) (14, 5, 10)
. - A€ 6 10 17 lfz/ SS9 | 17% \_
1 L 1 I/ \_
4 L 4 ../ \_
I L 3358 1 435 -/ NG
£ L 335 T 6 7 8 & w RN
$) \
-+ - -+ - l - \_
1 i 1 S NJ
1 i s 33084 ass | L ) §_
=+ - =+ +1, SS-11| 16% N
I L a5 |-3258. 535 S NG
-+ - -+ 5 6 7 —+1d SS-12| 28% [N
1 i 1 S §: 828 _ _ _ _ _ _ _ _ __ _______ s63
1 L 1 - - _ Orange and gray, clayey fine to coarse
1 L 3208 4+ 585 SR LS SAND (A-2-6) with rounded gravel
1 L 320 T 4 5 6 w b
_,11 .\K
1 L 1 R Lesd-
4 L 4 b s
1 L 315 31584 635 e s
I L T CRN I O S W \Q_
1 L 1 N |- Sag
1 i 1 SN resd
1 L 3108 1 685 N LS
1 L 310 i 59|13 \’ I wEss
1 L 1 . hsed
1 L 1 .o/ LS
4 L 3058 &+ 735 A oSt
£ L 305 [l 5 4 6 _f“’ Sat. \_
1 L 1 N e Lesd-
4 L 4 -\ - %-
1 i 3008 ] 785 SV fsed
300 5 7 9 \ Fe




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

, BORELOG REPORT °0°
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. US74_6500R_340 | STATION 65+00 OFFSET 340 ft RT ALIGNMENT -US74- 0 HR. 38.5| | BORING NO. US74_6550L STATION 65+50 OFFSET 81 ftLT ALIGNMENT -US74- 0 HR. Dry
COLLARELEV. 379.3 ft TOTAL DEPTH 98.6 ft NORTHING 434,634 EASTING 1,747,631 24 HR. 33.1 COLLARELEV. 302.8 ft TOTAL DEPTH 20.0 ft NORTHING 434,470 EASTING 1,747,239 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 82% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/04/15

COMP. DATE 02/05/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/11/15

COMP. DATE 02/11/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | No. |/moll ¢ | ELev.@ DEPTH (ft (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | No. |/moll &
30| [ 1 41 1 Match Line I N Y 305 B
. .,1_° L Sat. ;55 f_ Orange and gray, clayey fine to coarse i [
21 . . \_ SAND (A-2-6) with rounded gravel 3028 L 00 302.8 GROUND SURFACE 0.0|
. . . :\n%_ 206.3 (continued) 83.0 i 2 3 4 *7 .. M COASTAL PLAIN
go5 [958 835 L R o et e w %{4——2—953 _____ WEATHEREDROCK _ 840 | 309 I H Tan and yellow, fine to coarse SAND (A-2-4)
I T N \ Dark gray and orange, GABBRO | 20037 35 1 with grave
- . PN° o i 3 - ..
L g RESIDUAL ] 2 2] 2| |¢s” W
I . TN Greenish gray and black, fine sandy SILT J | .
2008 1 885 [ ¥ (A-5)(6), saprolitic 1 |- - 2958 __ _ _ _ _ o ______ 10
290 10 [ 12 | 17 ®oo SS-19] 38% [N 295 saaat as t RN Yellow, orange and gray, clayey fine to
T~ e ALF E 5 1 3 ‘ B T Sat E coarse SAND (A-2-6/7) with gravel and clay
A e N i L e 3 seams
'\"\\'\' - -;]-(ll/" %3 a3 1 . -\-\-“-\-\- o §
285 285.8 - 93.5 55 160/0.4 I [ 2853 Gray and black, fine sandy silty CLAY 94.0] [ 290 T TN \
' ~60/0.49 7 3\ (A-7-5), saprolitic - 2803 135 S e
) o WEATHERED ROCK ] 1| 42 [eoo4 o Tes M Esd
) -~ Gray and black GABBRO i R ./99/0:9‘ N
2808 1 985 P 7L 280.7 CRYSTALLINE ROCK 98.6 . e T osg--2858 170
6070.1 60/0.1 \ Gray and black GABBRO 285 1 esat 185 R RESIDUAL
Boring Terminated with Standard 3 8 21 s~ M g 283.2 Gray and green, fine sandy silty CLAY 196
Penetration Test Refusal at Elevation 280.7 @9 . . . /200

ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Strata break in split spoon at a depth of
29.0'
3) Driller noted harder drilling from depths of
83.0" to 84.0', and from 95.0' to 98.5'

SAND (A-2-6/7) with rock fragments

Boring Terminated at Elevation 282.8 ft IN
SAND (RESIDUAL)

\ Orange and white, clayey fine to coarse /

Notes
1) 0.1' Topsoil
2) Strata break in split spoon at 19.6'




Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT SHIGECIJE7T
BORELOG REPORT

WBS 34542.1.FR4

| TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. US74_6850L STATION 68+50 OFFSET 81ftLT ALIGNMENT -US74- 0 HR. Dry | | BORING NO. US74_7150L STATION 71+50 OFFSET 92ftLT ALIGNMENT -US74- 0 HR. 5.0
COLLAR ELEV. 293.5 ft TOTAL DEPTH 20.0 ft NORTHING 434,731 EASTING 1,747,091 24 HR. FIAD | | COLLAR ELEV. 287.4 ft TOTAL DEPTH 11.4 ft NORTHING 434,987 EASTING 1,746,934 24 HR. 4.0

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015
DRILLER D. Tignor START DATE 02/11/15

| DRILL METHOD H.S. Augers HAMMER TYPE Automatic
COMP. DATE 02/11/15 | SURFACE WATER DEPTH N/A

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015
DRILLER D. Tignor START DATE 02/11/15

DRILL METHOD H.S. Augers HAMMER TYPE Automatic
COMP. DATE 02/11/15 | SURFACE WATER DEPTH N/A

DRIVE L DRIVE L
E};tE)V ELEV DE(th’)T H__BLOW COUNT . »s BLOWS :OER FOOT75 100 sawp.|W 0 SOIL AND ROCK DESCRIPTION E;tE)V ELEV DE(th’)T H__BLOW COUNT . »5 BLOWS :OER FOOT75 100 SAMP. 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G ELEV. (ft) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. moll 6
295 | 290 |
20351 00 I 293.5 GROUND SURFACE 0.0) + o

T 2 3 4 '+i ] ] M E ROADWAY EMBANKMENT 2874 T 00 - 2874 GROUND SURFACE 0.0

T T ' 2910 Orange, tan and black, fine to coarse SAND 25 T 1 5 3 -*—8 M N ROADWAY EMBANKMENT
290 | 20900 T 35 |- =~ 7\ (A-2-4) with trace rounded gravel, some thifT— — | | 285 T N L\' Orange, yellow and t?rown, fipe to coarse

T WOR T [ M o Cayseams ____ J sgaa ] as A S R I v IN sandy CLAY (A-6) with plastic fragments

2 1 2 -S4t

1 R Gray and green, fine sandy silty CLAY T ‘3‘\\~ I N R Sat %24 50

I A (A-7-6), saprolitic I o =] i RESIDUAL
285 | 28501 85 ) 280 T = \_ No sample recovered

1 3 [ 5] 8 a3 | - M 2835 100 2789 L 85 , A T N e W 278.9 8.5

1S AN = T T Dark gray and olive green, fine to coarse | ik 00/0.3 e e oo o oo . 10003 B WEATHERED ROCK

+ SN sandy SILT (A-4) with little clay and trace o761 T 113 SRR BT BT AR o 2761 Dark gray and black, GABBRO 13
280 | 2800 T 135 CT T \'\ T mica 60/0.1 60/0.1 CRYSTALLINE ROCK

1 12 17 | 20 N7 |- M Dark gray GABBRO l

4 - }\. . Boring Terminated with Standard

+ RN Penetration Test Refusal at Elevation 276.0

+ e B ) S ft IN CRYSTALLINE ROCK (GABBRO)
275 | 2750 | 185 N\

7| 28 | 3 963 M 2735 20.0 Notes
Boring Terminated at Elevation 273.5 ft IN 1) 0.1' Topsoil

SILT (RESIDUAL)

2) Auger refusal at 11.3'

NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Notes
1) 0.1' Topsoil




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

, BORELOG REPORT 008
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. US74_7450L STATION 74+50 OFFSET 97 ftLT ALIGNMENT -US74- 0 HR. Dry | | BORING NO. US74_8038L STATION 80+38 OFFSET 109 ftLT ALIGNMENT -US74- 0 HR. Dry
COLLARELEV. 280.8 ft TOTAL DEPTH 13.1 ft NORTHING 435,246 EASTING 1,746,782 24 HR. FIAD | | COLLAR ELEV. 256.3 ft TOTAL DEPTH 4.0 ft NORTHING 435,752 EASTING 1,746,483 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 02/11/15 COMP. DATE 02/11/15 | SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 02/11/15 COMP. DATE 02/11/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »5 0 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
285 | 260 |
1 u T [ 256.3 GROUND SURFACE 0.0)
28081 00 [ 280.8 GROUND SURFACE 0.0 25631 00 — u
280 N T3 3 [Fée M — ROADWAY EMBANKMENT 255 I 213 |4 |La _ N oranae OADWAY EMBANKMENT
1 NG - Orange, brown, white and tan, fine to coarse + S Tem | - N range, VSKVR\??A_;H\;V“'? rgvce?afse sandy
2773 T a5 SR NCH B - sandy CLAY (A-6) and trace gravel with 25281 358 i . A e 252.8 9 3.5
5 7 1 13 R T L 276.8 rootlets and geotextile fragments 4.0 2523 440 100/0. 100/0.38H WEATHERED ROCK
75 " YA M B RESIDUAL 6070 60/0 Gray and black, GABBRO
=< — Gray and green, fine to coarse sandy SILT Boring Terminated with Standard
~ - - - (A-4) with little clay, saprolitic Penetration Test Refusal at Elevation 252.3
272.3 85 Tt Tt R T o718 90 ft ON CRYSTALLINE ROCK (GABBRO)
- - - - - - - - - - - - -~ - - e e e o —
270 18 35 (60/0.4 . ;/0\9, M L WEATHERED ROCK Notes
Z Dark gray and olive green, GABBRO 1) 0.1' Topsoil
26781 130 L [ 267.8 13.0 2) Auger refusal at 4.0'
60/0.1 60/0.1 D CRYSTALLINE ROCK

Dark gray, GABBRO
Boring Terminated with Standard
Penetration Test Refusal at Elevation 267.7
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Auger refusal at 13.0'
3) Driller indicated hard drilling at a depth of
9.0’

3) Strata break in split spoon at 4.0'




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

, BORELOG REPORT o0
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft

BORING NO. 173_8250L STATION 82+50 OFFSET 147 ftLT ALIGNMENT -US74- 0 HR. Dry | | BORING NO. 173_7750L STATION 77+50 OFFSET 97 ftLT ALIGNMENT -I73- 0 HR. 7.8

COLLARELEV. 250.1 ft TOTAL DEPTH 3.1 ft NORTHING 435,919 EASTING 1,746,345 24 HR. FIAD | | COLLAR ELEV. 269.2 ft TOTAL DEPTH 10.0 ft NORTHING 435,504 EASTING 1,746,636 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/11/15

COMP. DATE 02/11/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/11/15

COMP. DATE 02/11/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
2 27
= N : 2692 | 00 GROUND SURFACE 0.0
I C ] 2 [ 2] 4 +6'_ il ROADWAY EMBANKMENT
+ o J .. White, orange and brown, fine to coarse 25
265.7 35 1 sandy CLAY (A-6) Nl
250 | 2501 ] 00 [ 250.1 GROUND SURFACE 00 | 265 . 3 5 7 N I R IR B I B 1 P RESIDUAL— ————
T 2 8 12 N 2 - - - MIN ROADWAY EMBANKMENT 4 $o ——— - Brown, fine sandy SILT (A-4) with trace clay
1S .. | Rt £ S L I_\_ Gray and black, fine to coarse sandy CLAY | R Bt F SO and mica, saprolitic
2a70T a1 : === =578 L 247.0 (A-6) with gravel 3.1 J B T e —— 75
60/0 Boring Terminated with Standard 260 |-260.7% 85 C e WEATHERED ROCK
Penetration Test Refusal at Elevation 247.0 2593 gg | 24 [00004 100/0A4i Gray, white and black, GABBRO 9.9
ft ON CRYSTALLINE ROCK (GABBRO) : 50701 60/0.1 CRYSTALLINE KOCK

Notes
1) 0.1' Topsoil
2) Auger refusal at 3.1'

Dark gray, GABBRO

Boring Terminated with Standard

Penetration Test Refusal at Elevation 259.2
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Auger refusal at 9.9'
3) Driller indicated hard drilling at 7.5




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

, BORELOG REPORT o1
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. 173_9760L STATION 97+60 OFFSET 180 ftLT ALIGNMENT -I73- 0 HR. Dry | | BORING NO. 173_9842 STATION 98+42 OFFSET CL ALIGNMENT -I73- 0 HR. Dry
COLLARELEV. 197.1 ft TOTAL DEPTH 28.8 ft NORTHING 437,352 EASTING 1,745,699 24 HR. 12.2 | | COLLAR ELEV. 1953 ft TOTAL DEPTH 12.6 ft NORTHING 437,473 EASTING 1,745,844 24 HR. 0.0

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/26/15

COMP. DATE 02/26/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 02/25/15

COMP. DATE 02/25/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H »5 0 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
200 | 200 |
1971 7T 00 GROUND SURFACE 0.0 T r
T 18 ALLUVIAL I -
195 | ool os + Brown, fine silty SAND (A-2-4) with trace 20} | 195 L 19531 00 (-t 5 ) \ 4 [ 195.3 GRO}-\JII:ILDU?ILIJS_FACE 0.0
T 915 4 || 4 - __ _ _Organicsandgravel __ _ _ T 7. RN . i
1921 7T 50 ) - Brown and black, fine sandy SILT (A-4) 50 1928 4 25 ; : - 1 . §_ 102 Red and brorrlgéglg?/ggh@z (A-7-5), with a0
T 1 2 1 ./3 T 7 Gray and black, silty CLAY (A-7-5) with frace _ | T e - - Sat. Brown, silty fine to coarse SAND (A-2-4) with
190} 4g96-F 75 = . ____Oganics __ ____ _ __ _— 29 | 190 {1903 | 50 3 3 15 A < trace organics and gravel
I 9 27 15 .. \.\*42 » RESIDUAL 4 @23, . . . . 188.3 70
T e | o Brown, black and gray, fine sandy SILT 1878 + 75 . ~< - | - —_ e e — — — — —— — ]
1871 1 100 < (A-4), saprolitic 2 | 5 | 45 = RESIDUAL
4 8 11 s '149/' o - » sap T . :/)50 . Brown and black, fine sandy SILT (A-4),
185 T+ - f | B 185 | 1853 T 100 7| saprolitic, micaceous
184 6—1 125 V1 — -+ 11 12 11
T 7 10 12 B T S L 1 i Pz S [
1 O i 1828 L 125 IS b ERNE Y 1828 o ______ 125
1821 ] 150 75 == = I | \ 1827 4 60/0.1 60/0.1 CRYSTALLINE ROCK
180 I - [~ @ss- L 6070 60/0 GABBRO
-+ 1 — Boring Terminated with Standard
1786 r 185 f- - Penetration Test Refusal at Elevation 182.7
T 15 [ 29 | 24 & 2 ft IN CRYSTALLINE ROCK (GABBRO)
4 Ry L
175 T N B Notes
T ~ B 1) 0.2' Topsoil
1736 T 23.5 15 35 55 N i 2) Strata break in split spoon at 3.0
T i _\R9_1 - 3) Auguer refusal at 6.7' due to boulder,
1 o\ | boring offset 10.0' and continued. Auger
170 1 \ | refusal at 12.6'
1686 + 28 5 - - h_ - 168.6 28.5
1683 A 288 460/0.1 00é8](1) CRYSTALLINE ROCK
60/0 Gray, GABBRO

Boring Terminated with Standard
Penetration Test Refusal at Elevation 168.3
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Auger refusal at 28.8'




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

o) oG o -
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. [73_11350L STATION 113+50 OFFSET 180 ftLT ALIGNMENT -I73- 0 HR. Dry | [ BORING NO. 173_12200L STATION 122+00 OFFSET 150 ftLT ALIGNMENT -I73- 0 HR. 28.5
COLLAR ELEV. 309.1 ft TOTAL DEPTH 41.4 ft NORTHING 438,909 EASTING 1,745,371 24 HR. FIAD | | COLLAR ELEV. 346.0 ft TOTAL DEPTH 62.9 ft NORTHING 439,777 EASTING 1,745,361 24 HR. 28.5

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/18/15

COMP. DATE 02/18/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/13/15

COMP. DATE 02/13/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez;tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »5 0 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
310 | 350
309 1 00 309.1 GROUND SURFACE 0.0
2 5 9 M RESIDUAL 1
1 A ‘_14 \_ Orange and yellow, fine sandy, silty CLAY 1
20564 a5 i \ . \_ _7- 3460 00 GROUND SURFACE 0.0]
305 & 7 [ 13 [ 15 ) v RNE 345 T T2 2 |3 W COASTAL PLAIN
1 e \_ 1 S~ Tan and brown, fine to coarse sandy CLAY
1 Y \_ a5+ 35 N -~ (A-7-5)(22) with rounded gravel
T Y/ §' T 12 25 34 S 959 SS-2 | 22%
300 3006+ 85 i N 3003 8.8 340 T /7
T 6 8 10 #18 M — Yellow, orange and brown, fine sandy SILT T 7 7.0
T o B (A-4), saprolitic T Lo T 77 7 "Orange, fine to coarse clayey SAND |
T - - 3375+ 85 ©y 9 S Cayey
T Sl B T 6| oA S e 553 | 13% F (A-27)G, 1) with gravel
295 | 2956135 | - . | " o 335 I / 8
1 I A5 L 1 A
T N ‘ 3325 T 135 // -
2906 + 185 .k X 1 e p2 M
-4 - .' - - - -4 il
290 + 3 5 - M N 330 I
11
1S A O T L 1S e
~
T R R B 32751 185 - 5
2856 + 235 e N Ceet _ _ _ _ _____________ 230 T L A B f{e SS-5 | 15% f:
285 —I 3 5 59 [~ | Brown, black and orange, silty fine SAND 325 1 ) 8
T R jei . W [ (A-2-4), saprolitic 4 . ./’.
T+ \-\;\- - - 25235 | | | 7
1 S N T T Q10 M 250
2806 1+ 285 R 280.6 28.5 1 . Q10 210 280
280 - 0070 3 100/9.3' D WEATHERED ROCK [\_za_a 320 -+ \ g Brown and oras,z?[f)i;]: {2, coarse sandy
1 N i Green aggé’:gﬂ‘AfABBRo A7 5 L a5 : \ : \ A% CLAY (A-7-5)(44), contains weathered rock
4
T Y B Brown and black with orange, silty fine SAND T " 12 " T @23 M [ fragments
975 |- 2756+ 335 R B - 2. 315 T A
T 82 | 38 | 23 »5 D - =+ v
1S R P L 1S -
T e (2720 _ _ _____________ 370 sy as L L] :
2706 1 285 i B Brown and black, fine sandy SILT (A-4), 1 ‘@9 S8-8 [ 52% [.p
270 . LZ | micaceous, saprolitic 310 1 \ .
8 7 15 o \
2677:: 414 | §§§‘~-__; : 267.7 41.4 2075:: 385 ) \
I 6070 60/09" L Boring Terminated with Standard ¥ 5 7 9 C B M
T - Penetration Test Refusal at Elevation 267.7 305 T - \
-+ = ft ON CRYSTALLINE ROCK (GABBRO) -+ \ 420
T i T I T 7 7 Orange, brown, gray and olive green, fineto |
Notes 3025 T 435
1 r 1) 0.1' Topsoil + 9 12 19 \53'1 M coarse sandy SILT (A-5)(0)
T r 2) Strata break in split spoon at 8.8' 300 T \
T — 3) Auger refusal at 41.4' T \
T - 2975 T 485 \\ x
T L + 3 18 | 25 © e SS-11 35% i)
I o 25| T T ;
T
-+ - -+ - I. - -
I I 2925 T 535 S
+ - + 72 | 29 | 14 ‘ol T D
1 L 290 1 B
4 - 4 S~ - - -
~
T B 2875 T 585 s N D 58.5
+ - T+ 00/0.9 * 100/0.3 WEATHERED ROCK
T B 285 T R - Olive green, GABBRO
T B T . l A 284.0 62.0
T i 2832 1 628 =4 2831 CRYSTALLINE ROCK 62.9
! - T 60701 60/0.1 r Olive green, GABBRO [ ]
+ - + - Boring Terminated with Standard
-+ — -+ — Penetration Test Refusal at Elevation 283.1
T - T - ft IN CRYSTALLINE ROCK (GABBRO)
T - T - Notes
T B T B 1) 0.1' Topsoil
T — T — 2) Auger refusal at 62.8'
T B T B 3) Driller indicates very hard drilling at a
1 B 1 B depth of 62.0'




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

, BORELOG REPORT 012
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. 173_12500L_80 STATION 125+00 OFFSET 80 ftLT ALIGNMENT -I73- 0 HR. Dry | | BORING NO. 173_12500L_160 STATION 125+00 OFFSET 160 ftLT ALIGNMENT -I73- 0 HR. 19.0
COLLARELEV. 3243 ft TOTAL DEPTH 35.0 ft NORTHING 440,080 EASTING 1,745,440 24 HR. Dry | [ COLLAR ELEV. 338.1 ft TOTAL DEPTH 49.2 ft NORTHING 440,083 EASTING 1,745,360 24 HR. 18.0

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/12/15

COMP. DATE 02/12/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/13/15

COMP. DATE 02/13/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez;tE)V ELEV DE(th’)T H v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | No. |/moll ¢ | ELev.@ DEPTH (ft (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | No. |/moll &
325 RVZIK] 00 —324.3 GROUND SURFACE 0.0| 340 =
T 1 1 3 * . SS-51] M i COASTAL PLAIN _ aaa1 T 00  338.1 GROUND SURFACE 0.0
322.3 _ Tan and orange, fine to coarse silty SAND _ _2.0| 3 2 4 6 D B39 COASTAL PLAIN
08l a5 AN i _\\_ _ _ _(A-24) with rounded gravel _ 1 ) \\ 000 GRAVEL (A-1-b) with some fine to coarse
320 [l 2 3 6 _*9 ss.s2| w \_ Orange and tan, fine to coarse sandy CLAY 335 | sa4p—t a5 N 888_334 3 sand .
_ i ol 9949 29
T SN \‘ (A-8) with gravel T 16 13 K '\.24' ) D [a5d Orange and tan, clayey fine to coarse SAND
T -\ 3173 7.0 T R N Rss A-2-6/7
NCers 79 \ ; (A-2-6/7)
ass ]l as : \-\ : o T RESIDUAL T \ E'
4 Sy - N : 1S . R
315 1 6 8 9 . sss3 M [Ait Orange, red, and tan,_flne sandy clayey SILT 330 | argg— a5 \ PO
T e i e g M kT
I ol Nl 1 I %A _____ 10
9V, Orange, pink and light gray mottled, fine
3108 + 135 Y At 1 .. N ge, p ght gray )
310 T T 5 [ 7 | —en sss4| M [Ny 325 | aouel 1as ! §_ sandy CLAY (A-7-6)
1 A At I 0 | 14 | 17 . }31 .. MO
1S AR IS 1S - A L
I . \l . AL I R §_
3058 + 185 - - N 4 7/ |
oV
305 1 51 7 ]10 $17 SS-S-5| M A 320 | 3196+ 185 —t 1 7/ —¥—§—
1S - IS I - - — L
I : : ST T : _ﬁm_ ) §' 317.1 210
4 .- N - 1 c oy - - — — = ———— — = — — — — = — — 2]
3008 1 235 I -}]-.11[/" 1 1 LSS Orange, clayey fine to coarse SAND
300 4 4 [ 7|10 %, ss-s6| M [Ny 315 | 24461235 / \Q— (A-2:617)
T - - Ao o 25y T 2 3 3 #6' - W EeT
T T T B Yellow, brown and black, fine sandy SILT T T Psed 3121 26.0
T s r A-4) with trace clay, saprolitic T 1-- 7 7 Light gray to orange, siity CLAY (A-7-6) with |
2958 1 285 \- - i ( I [ ght gray ge, silty
295 T I Y T - sss7l - 310 | LoooT oae |I §_ fine sand
4 SRR Y - + WOH 3 4 ‘7 - w &— 308.6 i 29.5
T S - T N SN Orange, clayey fine to coarse SAND
T ) - T -\ LSt (A-2-6/7)
290 2908 -+ 335 - - - 305 + -\ ':K'._
-+ 702 2 ss-s-8| M 2803 35.0 304 6 335 y 35 5050 sin
T r Boring Terminated at Elevation 289.3 ft IN T 4 6 8 ‘@14 | Sat. - RESIDUAL *
1 L SILT (RESIDUAL) 1 AN \_ Orange and green, fine sandy silty CLAY
I C I N N (A-7-5)(35)
I C Notes 300 | Lo9pt aas N
1) 0.1' Topsoil =15 76 N N
T B T 31 SS-9 | 43% \‘
1S L 1S ™~ - - B
I B I AN N o _________ u
295 N Brown, black, gray and green, silty fine to
- — 204 6435 — ;
1 L T 9 27 28 N ss10| 31% §_ coarse sandy CLS/-;Y r(c;;-}i—ﬁ7c—5)(8), micaceous,
T K T R [ 292.1 P 46.0
I C I T T i WEATHERED ROCK
1 | 290 1 | Olive green, GABBRO
1 | 289.6 48.5 70 H00/0 4 2& M ,; 288.9 49.2
1 L 1 100/0. L Boring Terminated at Elevation 288.9 ft IN
4 L 1 L WEATHERED ROCK (GABBRO)
_-: __ _-: __ Notes
+ - + - 1) Strata breaks in split spoon at 29.5' and
1 - 1 - 342"
T o T o 2) Driller indicates harder drilling at a depth
T o T o of 46.0 feet




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT o
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. 173_13250R STATION 132+50 OFFSET 145ftRT ALIGNMENT -I73- 0 HR. 34.5| | BORING NO. FLY_825R STATION 8+25 OFFSET 40 ft RT ALIGNMENT -FLY- 0 HR. 47.9
COLLARELEV. 346.7 ft TOTAL DEPTH 35.0 ft NORTHING 440,801 EASTING 1,745,736 24 HR. 21.0| | COLLAR ELEV. 351.8 ft TOTAL DEPTH 75.8 ft NORTHING 435,029 EASTING 1,747,631 24 HR. 66.9

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/12/15

COMP. DATE 02/12/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/05/15

COMP. DATE 02/05/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez;tE)V ELEV DE(th’)T H v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | No. |/moll ¢ | ELev.@ DEPTH (ft (ft) 0.5ft | 0.5ft | 0.5ft 25 50 75 100| | No. |/moll &
350 | 355 |
24674 00 [ 346.7 GROUND SURFACE 0.0 35181 00 [ 3518 GROUND SURFACE 0.0
345 1 2 2 3 ‘5. .. M .',:_ COASTAL PLAIN 350 1 3 6 12 1. L COASTAL PLAIN
€ %4=2344.7 _ Tan and orange, clayey fine to coarse SAND__ _2.0| £ | M NN _349.8 _ Orange and red, fine to coarse sandy CLAY__ _2.|
3432 T a5 ~d i L _(A26T)withgravel _ _ _ 3483 T 35 R I S - \____ (A®)withquartzgravel _ _ _
T 8 11 21 T Nes2. M \' Yellow, orange and white, fine sandy CLAY T 13 19 27 s | T~ 46 M §' Orange, fine to coarse sandy silty CLAY
T 2. B A-6) with gravel T N 7 ) - (A-7-5/6) with gravel
I e N () withg I e N
340 1 \\ \_ 345 1 \_3&4&__________________7AQ
3382 7T 85 A NI 338.0 8.7 34337 85 N B O“’"”ge‘cﬁg'rfeas',‘ﬂk,’g”%?é%f y fine to
T > - T 0 9 | 11 e o
1 20 | 21 19 . 840 M K_ Orange and yellow, clayey fine to coarse 1 . r20 . M s
1 el LesL SAND (A-2-6/7) 1 AR sl
335 4 // besdagar 7 g | 340 1 / s
2332 T 135 IR A o Orange, white and pink, fine sandy CLAY 2383 T 135 - -/l - E-
i T e BN (#9) i ST 8] gn: wEET
330 I B | 3207 17.0| [-335 1 ) ': - E__
\ Gss4  Orange and white, clayey fine to coarse | N
T . X ge and white, clayey fine to coarse + P SN
3282 185 e © ; 3333 185 1 Fee
T g 0[] :\,23: e M EZ SAND (A-2-6/7) with gravel T T 5 15 ot 555 | 22% “Q_
325 I i v \'_ 330 I b \Q'_
T RS 1
12321 235 | Sy 12837 225 o T
T 5 8 | 1 @19 W RSSL T 2 2 6 & | | Sat. e 3271 24.7
1 .- \_ 1 N Light gray and yellow, fine to coarse highly
320 4 f Rl 325 4 AN sandy SILT (A-4)(0) with some clay
3182 285 I SR 3233 285 N
T 10 8 5 1y w ;\: 317.2 _ . . 295 T 10 [ 18 | 20 ) )éa: ss-7 | 14%
1 L \_ Orange and light gray, fine sandy silty CLAY T A
315 I \ (A-7-6) 320
} \— T 7
3132 T 335 b NI 3183 T 335 R
£ . 7 | + 0
1 4 7 9 . ‘16 M \_ 311.7 35.0 1 4 5 6 . ,/11 . M
+ - Boring Terminated at Elevation 311.7 ft IN 315 + o
=+ - CLAY (COASTAL PLAIN) =+ 1| | e —_—— e 370
T o 2133 T 285 BN Gray, white and orange, fl_ne to coarse SAND
T - Notes + > 3 3 .o M (A-2-4)(0) with little clay
T - 1) 0.1' Topsoil T ® .
T o 2) Strata break in split spoon at depths of 310 T -\-
T — 8.7"and 29.5' T A}
T B 3083 T 435 I N
1 i 1 61638 " w
4 L 4 -
I L 305 I | v
T r 3033 T 485 sl
T B T 3 5 5 . *10 . W
1 L 300 I L
T B 2983 T /35 A
I [ I T2 4 ss-12 | 28%
I - 295 I '\\' i 048 . ____ s
4 o +4 B P . = RESIDUAL
1 C 2033 T 585 3 ) 5 R PR ss13| 609 \_ Orange and greenish gray, fine to coarse
1 L 1 . .9.\ . . - % \- sandy silty CLAY (A-7-5)(78, 25), saprolitic
T B T I NY
4 | 290 4 \_
1 - 2883 T 635 N §_
1 C i wlpE M N ss-14] 32% NJ
T B T B NY
285 S A AN
4 - 4 = -
T r 2833 T 685 TN (2833  _ _ _ __ _ __ _ ____ _ _ _ __ B8Y
T u T 60/0.2 *60/0.29 WEATHERED ROCK
1 r 1 e Gray and black GABBRO
280
4 - —+ 72.5
T B 2783 T 735 T 7 CRYSTALLINE ROCK
T B T 60/0.1 ~60/0.1 a0 Gray and black GABBRO
1 L 2760 [ 758 K7 2760 75.8
60/0" 60/0 Boring Terminated with Standard




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

614
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. FLY_825R STATION 8+25 OFFSET 40 ft RT ALIGNMENT -FLY- 0 HR. 47.9 | BORING NO. FLY_1825 STATION 18+25 OFFSET CL ALIGNMENT -FLY- 0 HR. Dry
COLLARELEV. 351.8 ft TOTAL DEPTH 75.8 ft NORTHING 435,029 EASTING 1,747,631 24 HR. 66.9| | COLLAR ELEV. 318.9ft TOTAL DEPTH 86.5 ft NORTHING 435,952 EASTING 1,746,888 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 02/05/15

COMP. DATE 02/05/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/09/15

COMP. DATE 02/10/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez;tE)V ELEV DE(th’)T H . 25 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »5 0 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
275 | _ | _1_ | _|_____ _Machline __ __ _| I I S 320
41 L Penetration Test Refusal at Elevation 276.0 318.9 00 GROUND SURFACE 0.0)
1S L ft IN CRYSTALLINE ROCK (GABBRO) 1 1 2 2 *1 . 3S-1 | 6% COASTAL PLAIN
1 L 1 Noo Tan, fine to coarse silty SAND (A-2-4)(0) with
1 i " 0.’\1‘?El?¢)spsoil 315 315 4_-: 25 . s . . \\ .- . . tracedsil)t and rolundedfgravel 37
T r ; ; T — e13 | . - range and brown, clayey fine to coarse
T r 2) Strata break in Zgl.l;spoon at a depth of T R Lo : SAND (A-2-6/7) with rounded gravel
—+ - 3) Driller noted harder drilling from a depth of T \\i - -
T - 72.5't0 75.8' 310 |.3104 T 85 R - Nt -
-+ — 4) Auger refusal at a depth of 75.8' T 10 21 30 W51 M
T r T Y A o84 __ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ _ 108
T r T . '//' R RESIDUAL
T B T P I Orange and light greenish gray, silty CLAY
T B 305 |-3054 T 135 R (A-7-5)(23) with fine sand
T ~ T 7 7 8 7 SS-4 | 52%
T - T - W4 __ _ __ ____________ 1
T B T T Yellow and orange, fine sandy clayey SILT
T B T T (A-5)(4), micaceous, saprolitic
T B 300 3004 T 185 "' N
u - T 5 [ 8 | 11 & SS-5 [ 49% |4V,
1S L 1S AN i
T B 295 | 2954 T 235 5 s R A
1 L 1 _____h34,\_________ M
~
1S L 1S R T
~
1S L 1S S
T B 2904 T 285 s s tT '>\'\' tT
1 [ 290 -+ 29.0
1S L 1 16 50 160/0.3 100/\0 ] M B WEATHERED ROCK
1 L 1 P » Gray and olive green, GABBRO
T - 2854 T 335 T T T T -
-T - 285 T 19 [l00/04' 0004 M =
T B 2824 T 365 o - 36.5
T o T 60/0 - - 600 r CRYSTALLINE ROCK
T r 280 T o A Gray and black with white and pink,
T N T RS7 N GABBRO
. - 275 I T
T i T GEE T
1 [ 270 1 SR
. - 265 I T
1 L 260 1 <
. - 255 I T
1 L 250 1 <
. - 245 I T
T B 240 T B




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT o1
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. FLY_1825 STATION 18+25 OFFSET CL ALIGNMENT -FLY- 0 HR. Dry BORING NO. FLY_1825 STATION 18+25 OFFSET CL ALIGNMENT -FLY- 0 HR. Dry
COLLARELEV. 318.9 ft TOTAL DEPTH 86.5 ft NORTHING 435,952 EASTING 1,746,888 24 HR. FIAD COLLAR ELEV. 318.9 ft TOTAL DEPTH 86.5 ft NORTHING 435,952 EASTING 1,746,888 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/09/15

COMP. DATE 02/10/15 | SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/09/15

COMP. DATE 02/10/15 | SURFACE WATER DEPTH N/A

ELev| DRIVE |pepri{  BLOW COUNT BLOWS PER FOOT save. W /| SOIL AND ROCK DESCRIPTION CORE SIZE NQ3 TOTAL RUN 50.0 ft
(ft) () (f) | o051t | 05t | 0.5 | |0 25 50 75 100| | NO RUN DRILL RUN STRATA | |
: : : : MOI| G | ELEV. (it DEPTH (ft
' ' ' @ . E('-ﬂE)V ELEV DE(f'?)T H R(%N RATE | REC. [ RaD| SEWP- REC. | RAD o DESCRIPTION AND REMARKS
(f) iy | Q| 1R 1D 6] mevm DEPTH (i
240 | | L1 1 Match Line I e S 282.4 Continued from previous page
T ;T'y,_ CRYSTALLINE ROCK 28241 365 | 5.0 | N=60/0 | (4.9)| (5.0) (50.0)[ (48.5)F =4 2824 CRYSTALLINE ROCK 365
1 %- Gray and black with white and pink, 280 T %‘Z‘gﬂ 8 98% | 100% 100%| 97% %' Gray and black with white and pink, fresh to slightly weathered, moderately
1S '~ GABBRO (continued) T 2:06/1.0 RS-7 '~ hard to very hard, GABBRO with quartz seams, close to wide fracture
T A T 1'57/1.0 = spacing, thick bedded
235 1 A 2774 T 415 2:13/1.0 =i RS-7 39.1 to 39.5 feet, UCS = 15,964 psi
T ~ + 5.0 | 1:52/1.0 | (5.0) | (4.3) o
T A 275 T 1:55/1.0 [100%| 86% =B
=7 2324 86.5 4 1'56/1.0 =
T B Boring Terminated at Elevation 232.4 ft IN 4 2:00/1. é,—‘f_
T B CRYSTALLINE ROCK (GABBRO) 272.4 + 465 2:04/1.0 I
1 i + 50 | 2:151.0| (5.0)| @.7) [ Rs..8 " 2 RS-8 46.7 to 47.2 feet, UCS = 13,970 psi
1 L " 01\219IT'55 i 270 T 2:31/1.0 | 100%| 94% a0
1 | -4 lopsol T 2:16/1.0 VA R1=7,R2=20,R3=2,R4 =20,R5=7, RMR =74, Rock type E
1 | 2) Strata break in split spoon at 3.7 T 2:13/1.0 ?/.;— P
T | 3) Auger refusal at 36.5' 267.4 T 515 2:29/1.0 A
1 | 4) Boring dry at completion of auger drilling T 5.0 | 2:45/1.0] (5.0) | (5.0) ,;J?/i_
1 L prior to coring 265 T 2:16/1.0 [100% [ 100% =B
1 B T 2:42/1.0 N
T B T 2:38/1.0 & 2
I I 262.4 T 56.5 2:29/1.0 =8
T B + 5.0 | 2:40/1.0 | (4.9) | 4.5) & 2
T B 260 T 2:33/1.0 | 98% | 90% =
T 2:20/1.0 VA
+ - 7
T B T 2:05/1.0 I
-T L 257.4 T 615 3.43/1.0 & =
T B + 5.0 | 2:47/1.0 | (5.0) | (5.0) o
T B 255 T 2:21/1.0 [ 100%| 100% A
1 B T 2:04/1.0 N
T B T 2:08/1.0 & 2
I I 252.4 T 66.5 2:10/1.0 =8
T B + 5.0 | 2:55/1.0 | (5.0) | (5.0) & 2
T B 250 T 2:19/1.0 [ 100%| 100% =
T 2:20/1.0 VA
+ - 7
1 B T 2:35/1.0 I
I C 2474 1 715 2:00/1.0 e
T B + 5.0 | 2:11/1.0 | (5.0) | (5.0) o
T B 245 T 2:21/1.0 [ 100%| 100% A
T B T 2:17/1.0 o
T B T 1:36/1.0 & 2
I I 2424 T 76.5 1:47/1.0 =8
T L T 5.0 | 2:00/1.0| (5.0) | (5.0) b7 A
T B 240 T 2:08/1.0 [100%|100% =
T 1:54/1.0 VA
+ o 7
T B T 1:58/1.0 I
I _ 2374 1 815 1:52/1.0 ~t
T B + 5.0 | 1:51/1.0 | (5.0) | (5.0) o
T B 235 T 1:39/1.0 | 100%| 100% A
1 B T 1:40/1.0 N
T B T 1:54/1.0 & 2
1 [ 2324 T 86.5 1:47/1.0 A 2324 86.5
1 | T B Boring Terminated at Elevation 232.4 ft IN CRYSTALLINE ROCK
4 L T B (GABBRO)
1 C T+ B Notes
€ - 1 r 1) 0.2' Topsoil
4 L T L 2) Strata break in split spoon at 3.7
4 - 1 | 3) Auger refusal at 36.5'
+ - 1 | 4) Boring dry at completion of auger drilling prior to coring




PR o

CORE PHOTOGRAPHS: Boring No. FLY_1825 -FLY- Station 18+25, CL

Begin Run 1 |u
36.5 feet |

Begin Run 3 E Begin Run 7
46.5 feet

66.5 feet

P iis

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET

SCALE IN FEET

Project 34542.1.FR4  TIP R-3421A

US 220 Bypass from US 74 Bypass West of Rockingham at SR1109
Intersection to 0.3 miles South of SR 1140

April 2015
Richmond County, North Carolina



SHEET

R

CORE PHOTOGRAPHS: Boring FLY_1825 -FLY- Station 18+25, CL

Begin Run 9 ‘s T
76.5 feet |t @

SCALE IN FEET

Project 34542.1.FR4  TIP R-3421A April 2015
US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 Richmond County, North Carolina
Intersection to 0.3 miles South of SR 1140



NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT o1
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. FLY_3696R STATION 36+96 OFFSET 67 ft RT ALIGNMENT -FLY- 0 HR. 5.5| | BORING NO. L2_4263L STATION 42+63 OFFSET 203 ftLT ALIGNMENT -L2- 0 HR. 16.5
COLLARELEV. 189.7 ft TOTAL DEPTH 43.7 ft NORTHING 436,849 EASTING 1,745,286 24 HR. 8.0 | COLLARELEV. 220.4 ft TOTAL DEPTH 26.7 ft NORTHING 438,931 EASTING 1,747,593 24 HR. 7.9

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis START DATE 02/18/15 COMP. DATE 02/19/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 02/26/15 COMP. DATE 02/26/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez;tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »5 0 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
190 L L_189.7 GROUND SURFACE 00 |225
LYY TWOHT 1 3 *4 .. M ALLUVIAL +
T .- 187.7 _ Red and brown, clayey SILT (A-5) with tracg__ _2.0| T
1862 T 35 A “\__ _ _ _organics, micaceous _ _ _ _ 1
185 T 2 3 | Lb M Dark gray, silty CLAY (A-7-5) with trace fine 200 |-2204 T 00 . GROUND SURFACE 09
T | \v4 sand and organics, micaceous - 1 8 6 *14 ALLUVIAL
T o 182.7 70 21791 25 T ' Red and brown, silty CLAY (A-7-5) with trace
T 1-- v T T T T T RESDUAL 7 7 5 7 T W 217.1__ organics, some brick and gravel debris atthe 3.3
1812 T 85 1- - B black with dvellow fi T © P2 surface
180 T ST e M sandy SILT (A4) with irace mica, saprolitc 215 ASAE B0 L RESIDUAL
1 A R 4 » 58P 1 . ’10 . M Orange and brown, fine sandy SILT (A-4),
1S B VR 21291 75 woel 5 J - - \ 4 micaceous, saprolitic
1762 1 135 > 6 | 7 :\'\:: 2104+ 100 Q\4:" .
175 I I Y M 210 T 1 . cat
+ - - .\ - + - - - .
1 N 20791 125 Worl 2 5 /.
SZE RS N . il G I N L st
170 M 205 .
I ) 2 =+ WoH| 2 [ 3 | Hds Sat.
- - - - \ -\ - = = - - s - T NTOT T
<+ SN - <+ - \ -
166.2 T 235 NSO 2019+ 85 4 s : '\; w
T S T - 920
165 T 12 50 25 \‘zR M 200 T !
+ - - \ - - + - - - ,.
160 I (2 2 R I Il A R 9 195 s w
T -\ 1937 4 267 I P SN R | .Y 193.9 26.5
-+ \ 60/0 60/0 CRYSTALLINE ROCK /'\—ZG-Z
1562 T 335 D 156.2 33.5 - G.ABBRO.
155 T 1100/0.9 " 100/0. WEATHERED ROCK Boring Terminated with Standard
- — Dark gray to gray, GABBRO Penetration Test Refusal at Elevation 193.7
T - ’ ft ON CRYSTALLINE ROCK (GABBRO)
1512 1 385 00/0 5 L :59 I 1)0§9$s il
150 g 100/0. .2' Topsoi
T N — 2) Strata break in split spoon at 3.3'
T T i 3) Driller indicates harder drilling at 26.5'
1 o L 4) Auger refusal at 26.7'
146.2 435 146.0 43.7
00/0. 100/0.28]

Boring Terminated at Elevation 146.0 ft IN
WEATHERED ROCK (GABBRO)

Notes
1) 0.2' Topsoil




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT o0
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. L2CONN_2700R | STATION 27+00 OFFSET 20 ft RT ALIGNMENT -L2CONN- 0 HR. Dry | | BORING NO. RPA_1050R STATION 10+50 OFFSET 100 ft RT ALIGNMENT -RPA- 0 HR. Dry
COLLARELEV. 2159t TOTAL DEPTH 13.9 ft NORTHING 437,037 EASTING 1,744,154 24 HR. FIAD | | COLLAR ELEV. 315.2 ft TOTAL DEPTH 74.0 ft NORTHING 438,060 EASTING 1,745,327 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/12/15

COMP. DATE 02/12/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/23/15

COMP. DATE 02/23/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EhctE)V ELEV DE(fFl’)T H o »s o 5 100 v SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H o 25 o 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. MOI ELEV. (ft) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
220 320 |
2159 1 00 215.9 GROUND SURFACE 0.0 1 r
215 T WOHT 1 5 +J Y RESIDUAL 315 | 3152 T 00 : 5 . [ 3152 GROUND SURFACE 0.0
41 . . Red and brown, fine sandy SILT (A-4), 4 ‘6. - M R . COA,STAL PLAIN .
o104t aE - - - micaceous 1 AN \_ a1 Red, pink and white, CLAY (A-6) with some 30
T 222 || - b 3117+ 35 N RO 775 —~ _ _ _finesandand trace gravel _ _ _,— 23
4 b - 4 6 12 11 - N3 - - M \_ RESIDUAL
210 £ ik S 2099  _ _ _ _ _ ___ __ ______ _e0f|310 £ | Red, silty fine sandy clay (A-7-5)
1 Sl - - Brown, black and orange, silty fine SAND 1 .. \_
1 ST~ - - (A-2-4), micaceous 1 \- - - \_
2074 T 85 <2 206.9 0.0 \
T 36 100104 R I - ~ 3067 + 85 Vo NY
4 . 100/0A4T WEATHERED ROCK 1 4 15 17 832 - M \_
205 1 Brown, black and orange, GABBRO 305 1 7 \_
1 T 1 T NY 032 129
2024 T 135 A T 202.0 13.9 201 7 1 135 7 Brown, tan, white, black and orange, SILT
T [00/0. 100/0.4 L Boring Terminated at Elevation 202.0 ft IN T 5 5 8 . _‘/ . M (A-4) with trace fine sand, saprolitic
T r WEATHERED ROCK (GABBRO) 300 1 ! 13
1 i Notes 1 N
+ - 1) 0.1' Topsoil 206.7 4+ 185 ~ - 2 I
T o 25| 1 do u
T
1 i 1 T
1 L 21742351 | | Ao
I o 200 I L 20 M
]
1 i 1 A
1 L 286.7 + 285 < < < A
I C 285 I g Ol M
T N T : \\ oo 2832 _ _ _ _ _ _ _ ____________ 30
1 r 2817 1 235 \ o Brown, black and gray, fine sandy SILT (A-4)
1 [ T 7 14 10 N M with fine to coarse quartz rock fragments,
1 R 280 1 \,24 saprolitic
Li
I C I R w82 _ _ _ __ __ ____ ___ ___ 370
T B T R I Orange, tan, white and black mottled, SILT
T K 276.7 7 38.5 7 3 12 o * o (A-4) with trace fine sand, saprolitic
T - + R Y R M
1 | 275 1 22
+4 - +4 \ - e e
1 L 2717 + 435 e
1 L 270 T 8 1B [ 18 []----| ga-- D
-1 — -1 N
41 L 41 N - ..
4 o 4 PN ..
1 L 266.7 + 485 SRR IR NOIR
1 i 265 1 8 27 31 . . »58° D
1 L 1 R ¢
Ve
4 L 4 e
1 L 2617 + 535 |
1 i 260 1 8 11 14 - @5 " D
1 L 1 L
1 L 1 R |
+ - 2567 + 585 5 5 - R
I o 255 I LI D
]
1 i 1 L
1 L 2517 + 635 < s R
I C 250 I S S M
4 L 4 \- - -
1 L 2467 + 68.5 \- -
1 i 245 1 11 10 25 - @35 - M
1S L 1S T~w - | ----
4 L 4 oSN -
+ - 2417 + 735 - S - 241.7 73.5
1 L an 00/0. 100/0°201 —WL'\ WEATHERED ROCK r—20




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT o0
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Jones WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPA_1050R STATION 10+50 OFFSET 100 ft RT ALIGNMENT -RPA- 0 HR. Dry | | BORING NO. RPA_1325R STATION 13+25 OFFSET 80 ft RT ALIGNMENT -RPA- 0 HR. Dry
COLLARELEV. 315.2ft TOTAL DEPTH 74.0 ft NORTHING 438,060 EASTING 1,745,327 24 HR. Dry | [ COLLAR ELEV. 280.3 ft TOTAL DEPTH 50.0 ft NORTHING 437,817 EASTING 1,745,242 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/23/15

COMP. DATE 02/23/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/23/15

COMP. DATE 02/23/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H 25 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »5 0 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
240 | _ | __ 1 _{ _|______Machline __ __ _| I I 285 L
T i Tan, orange with biack, GABBRO [ T i
+ - Boring Terminated at Elevation 241.2 ft IN + -
+ - WEATHERED ROCK (GABBRO) + -
T B 280 |.2803 T 00 [ 280.3 GROUND SURFACE 0.0
T — I 1 2 2 §4 M I COASTAL PLAIN
T B T Vo N Red, fine sandy CLAY (A-6)
I L 2768 L 35 AT NG
1 R I 4 5 5 . *1 o - M \_
I r 275 I N
T o T - NYy 238 70
T B o718l as N B RESIDUAL
1 r 70 T 7 5 5 ;1-1 M §: Red and orange, fine sandy clay (A-6)
1 - 1 N F2683 _ _ _ _ __ ___________ 129
1 B 266.8 L 135 . . - A\ Tan and orange, fine sandy SILT (A-4)
I o 265 I @10 P
7/

T I T e 33 ___ __ __ 170
T B T YA Brown, tan, orange and black mottled, fine
T i 2618 - 18.5 - sandy SILT (A-4), saprolitic
1 L I 3 | 4 5 . ‘ .. D
I L 260 I 9
+4 - +4 . ‘ -
+ - 2568 4 235 3 = - ‘
I o 255 I oz P
1 L 1 ..
+4 - +4 . .l -
+ - 2518 & 285 T T 5 N IR
I o 250 I i L P
4 L 4 A
1 L 1 .
+ - 2468 4+ 335 T T - -] -
I o 245 I e P
1 L 1 T
4 L 4 A
+ - 2418 &+ 385 -]
I o 240 I LT e D

\
1 i 1 R
+ - 2368 4 435 16 ™ 5 - -\& -
1 L 4 . . M Layer of quartz fragments in sample at 43.5
1 — 235 1 1 2 to 45.0 feet
1 i 1 o
1 L 23181 485 oL
T 3 T 4 6 ’ -$13 M 2303 50.0
T — T — Boring Terminated at Elevation 230.3 ft IN
1 B 1 B SILT (RESIDUAL)
1 i 1 i Notes
1 | 1 | 1) 0.2' Topsoil




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

£ O NCDOT GEOTECHNICAL

ENGINEERING UNIT

SHEET

621
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPC_1800R STATION 18+00 OFFSET 190 ft RT ALIGNMENT -RPC- 0 HR. 64.3 | | BORING NO. RPC_1800R STATION 18+00 OFFSET 190 ft RT ALIGNMENT -RPC- 0 HR. 64.3
COLLARELEV. 3304 ft TOTAL DEPTH 67.7 ft NORTHING 437,017 EASTING 1,746,589 24 HR. 52.3 | | COLLAR ELEV. 330.4 ft TOTAL DEPTH 67.7 ft NORTHING 437,017 EASTING 1,746,589 24 HR. 52.3

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 82% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 82% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 01/27/15

COMP. DATE 01/27/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 01/27/15

COMP. DATE 01/27/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez;tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H »s 0 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
335 L 1255 | _ | __1_ | _|______Machline __ __ _| I S
1 | 1 | 1) 0.2' of Topsoil
1 | 1 L 2) Strata breaks in split spoon at a depth of
1 L 1 L 9.4',14.1', and 59.8'
2304 T 00 L 3304 GROUND SURFACE 0.0l 1 L 3) Auger refusal at a depth of 67.7"
330 —+ 5 3 3 &g " — COASTAL PLAIN 1 - 4) Driller indicates hard'drilling at a depth of
T T \' Red, fine to coarse sandy silty CLAY (A-6) T B 67.1
3260 ] 35 N NG I L
R | 1 |
T 6188 || ‘e o NF I C
325 I * N I [
1 T i 1 L
1 R 829 __ _ __ __ __ 15 + -
3219 85 = 5 5 Y A Red, clayey fine to coarse SAND (A-2-6/7) 1 L
320 T o .\1\4' Orange, fine to coarse SAND (A-2-4) with T -
T N e EErsee someclay _ _ ___ __ 129 T -
T S\ Orange, clayey fine to coarse SAND T B
M6+ 138 | N (A-2-6/7) with gravel 14.1 T -
315 T 928 Yellow and orange, fine to coarse SAND T -
1 - - (A-2-4) with clay and gravel 1 L
3119 ] 185 st . Il: I L
310 T P T i
T 7 %04 __ _ __ __ 210 T —
T © RESIDUAL T B
2069 1 235 a2 Orange and pink mottled, clayey SILT (A-5) T i
7 5 3 with fine sand, saprolitic
305 I ) dld I C
1 .- 39 __ __ __ 263 + -
4 . ,I - Orange and pink to tan and brown, fine 4 L
3019 .1 285 7 = 5 g sandy SILT (A-4), micaceous, saprolitic 1 L
300 I i 4“ i I C
1 R D 1 |
1 T 1 |
296 9 335 T - 5 -y - 4 L
295 I . i I [
1 AW 1 L
1 N 1 L
2919 385 5 ™ ™ R W 4 L
290 I - oa I o
7
+ - / + -
2869 | 435 A I L
R 1 |
1 1 5 7 B B 1 |
285 I 912 I [
1 | 1 L
2819 485 — 1 I i
280 I o I C
-+ - ’ - -+ -
1 I 1 i
2769 1 535 5 5 2 .. 1 L
a5 | T b T o
1 N -] - 1 |
1 N | L 1 |
27191 585 ~ — SN 4 L
270 T i) Ll - 28 T _
-+ Tan and brown, fine sandy SILT, (A-4) -+ =
1 LY - 1 i
2669 1 635 A Lens of mica and 'quaﬂz f‘ragments from T C
64.4' to 64.6'
1 3 8 6 B {1 & 1 |
265 1 | 1 |
T i '!'_'_._"_'_'__'_"_'__'_'_"_ 67.1 T i
N B —T CRYSTALLINE ROCK = T I
1 Boring Terminated with Standard 1 r
4 Penetration Test Refusal at Elevation 262.7 1 L
1 ft IN CRYSTALLINE ROCK (GABBRO) 1 L
I Notes I C




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

SHEET

/O NCDOT GEOTECHNICAL ENGINEERING UNIT 622
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPC_2100R STATION 21+00 OFFSET 240 ft RT ALIGNMENT -RPC- 0 HR. 28.7| | BORING NO. RPC_2100R STATION 21+00 OFFSET 240 ft RT ALIGNMENT -RPC- 0 HR. 28.7
COLLARELEV. 339.8 ft TOTAL DEPTH 111.8 ft NORTHING 437,267 EASTING 1,746,691 24 HR. 271 COLLARELEV. 339.8 ft TOTAL DEPTH 111.8 ft NORTHING 437,267 EASTING 1,746,691 24 HR. 271

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 82% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 82% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 01/27/15 COMP. DATE 01/30/15 | SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 01/27/15 COMP. DATE 01/30/15 | SURFACE WATER DEPTH N/A

ELEV| Zrgy [DEPTH _BLOW COUNT BLOWS PER FOOT sawp. W (|3 SOIL AND ROCK DESCRIPTION ELEV| Zrgy [DEPTH_BLOW COUNT BLOWS PER FOOT SANP. (|3 SOIL AND ROCK DESCRIPTION
® | “q | ® |osf|osf|osf||0 25 50 75 100 | No. |/moll 6 | eev. oepth | ™ | @y | ™ |ostt|osf| o5t [0 25 50 75 100/ [ No. |/moll &
340 | 339.8 GROUND SURFACE oof [ 260 | __ | | _1_J__1 Match Line I S
3398 1 vvu 1 2 3 ‘{5 .. COASTAL PLAIN 4 ?I///_ CRYSTALLINE ROCK'
1 N Red, fine to coarse sandy CLAY (A-6) 1 s Gray and black, GABBRO(continued)
-z
3363T 35 TN T 2T
335 T 5 8 8 ) '\.{6 255 I V.‘/'f -
4 R U 4 9".?'
<+ - \ PO <+ I// -
331371 85 Y IO 9.0 1 RS54, <)
330 1 6 12 12 *24 Red and orange, fine to coarse sand and 250 1 ?}?_
1 Y GRAVEL (A-1-b) with little clay 1 -
+ SN N 278 _ _ __ _____________ 120 + =
20631 135 ) Pink and orange, clayey fine to coarse SAND 1 =
= - - (A-2-6/7) + s
325 T 6 8 9 417 245 1 Z R
(P
I TN 17.0 I <<
T S " " Tanand orangs, fine to coarse SAND (A24) | T P
3213 1 185 0T 613 .. with trace clay + =
320 4 &29 240 T ~Z
1 L. 3188 210 1 =
T - - White, clayey fine to coarse SAND (A-2-6/7) 1 %_
3163 T 2358 -l - with gravel 4 A
A
315 T 9 [ 1] 15 N o n— 243 | 235 T o
- Orange and white, fine sandy CLAY (A-7-5/6) - 7=
1 A/ a138 - ST R T 269) 1 a
1 . _/( T T L Yellow and orange, fine to coarse SAND 4 'I// -
2113 T 285 . . . SR - (A-2-4) with trace clay + ﬁ]"/‘f'
ST g - o 20| I 7
1 Ao [ 3088  _ _ _ o ___ =g 1 =
I o C Orange and gray mottied, CLAY (A-7-6)(24) i 2280 : : : 1.8
306.8 4+ 33.0 - \_ with fine sand 1 L Boring Terminated at Elevation 228.0 ft IN
205 T 3| 4 | 6 Y- 27% [N I C CRYSTALLINE ROCK (GABBRO)
0
1 . N 1 - )
4 I L 4 L otes
I N N 1 L 1) 0.2' Topsoil
3013 T 385 b \' T - 2) 24 hour groundwater reading obtained in
300 == 3 5 5 . .. W \_ + - an offset hole at a depth of 27.3'
—+ 10, \— —+ - 3) Strata breaks in split spoon at depths of
1 R NG 1 - 9.0', 24.3', and 44.5'
T R N \— T - 4) Auger refusal at 66.8'
2963 T 435 SN | §‘ T B 5) Other samples: ST-1 from 33.0" to 35.0'
205 T 3 9 15 - hzd - W &' 295.3 _ . 44.5 T L
T XN Orange, pink, black and yellow, clayey fine to T — Other Samples:
I N (5 2008 coarse SAND (A-2-6/7) 470 I i ST-1(33.0- 35.0)
I LV LT T T T T T wEsmoar | I I
200 2913 1 48.5 9 14 16 \ - W \- Olive tan to reddish brown, clayey sandy + -
—+ Q30 E_ SILT (A-5), saprolitic —+ -
-+ .\ - - .\,&_ -+ -
1S A S 4 L
2862 T 55 v ote 1 N
285 1 1M 18 17 35 W f&_ 1 C
1 | A oSt 4 L
2813 T 585 v Fel 1 i
280 1 5 9 1M P W f&:.— 1 C
1 R it S P PssL 1 L
4 T~ ... x- 4 L
-~ e ©
2763 T 635 SR B K LS55 o763 63.5 T -
275 + 6071 - 60719 g/,/- CRYSTALLINE ROCK T r
T — N Gray, GABBRO T r
2730 | 668 L l = 273.0 66.8 1 i
T 60/0 .. 00T RS 3 A CRYSTALLINE ROCK 1 L
1 L. o Gray and black, GABBRO 1 L
270 I < B y I [
(P
1 A 1 i
(P
1 A 1 i
265 A 1 |
4 I.//’ L 4 L
T i T I
(P
260 T =i T B




@Z AN NCDOT GEOTECHNICAL ENGINEERING UNIT s
N CORE BORING REPORT

WBS 34542.1.FR4 |TIP R-3421A |COUNTY RICHMOND |GEOLOGIST M. Johnson

SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPC_2100R STATION 21+00 OFFSET 240 ft RT ALIGNMENT -RPC- 0 HR. 28.7
COLLAR ELEV. 339.8 ft TOTAL DEPTH 111.8 ft NORTHING 437,267 EASTING 1,746,691 24 HR. 271
DRILL RIG/HAMMER EFF./[DATE F&R3495 CME-55 82% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER D. Tignor START DATE 01/27/15 COMP. DATE 01/30/15 | SURFACE WATER DEPTH N/A
CORE SIZE NQ3 TOTAL RUN 45.0 ft
RUN DRILL RUN STRATA L
ELEV DEPTH| RUN REC. | raD | SAMP. | rec. | RQD
ELEV RATE o DESCRIPTION AND REMARKS
® | " @ [ @ | My | O | @ NO. oo g
273 Continued from previous page
2730 | 668 | 50 | 2:02/1.0 ] (5.0) | (4.9) [ RS.3 | (45.0)|(44.8) gy,_ 273.0 CRYSTALLINE ROCK 66.8
1 1:53/1.0 | 100%| 98% 100%| 100% %_ Gray and black, fresh, hard to very hard, GABBRO, close to very wide
270 1 2:10/1.0 = fracture spacing
2680 T 71.8 gggﬂ 8 %_ RS-3 =67.0' to 67.5', UCS = 7,930 psi
T [ 50 [14710] (50)| @9) L
265 1 %(‘l)gﬂ 8 100%| 98% =
T 2:06/1.0 <
263.0 | 76.8 2:11/1.0 ??_
1 5.0 | 1:47/1.0| (5.0) | (5.0) 2
1 2:04/1.0 [100%| 100% %-
260 I 1:56/1.0 =
2:02/1.0 7
258.0 T 81.8 2:08/1.0 2
1 5.0 | 1:58/1.0 | (5.0) | (5.0) o
055 T %; % .8 100% | 100% A
T 1:59/1.0 ""/7 N
253.0 T 86.8 1:55/1.0 s
050 T >0 ;g% 28 1(80(3%, 1(80(3%, __RS-4 ;;2: RS-4 = 87.5' to 88.0', UCS = 12,539 psi
1:56/1.0 =
" 0—_: ors 1'56/1.0 ,,Jé_— R1=7,R2 =20, R3 =20, R4 = 20, R5 = 7, RMR = 74, Rock type E
. . 1:53/1.0 A
1 50 | 2:13/1.0| (5.0) | (6.0) Q,Jé_
s T %%ﬂ .8 100% | 100% A
T 2:06/1.0 ’?/7—_
243.0 | 96.8 2:07/1.0 ??_
1 5.0 | 2:07/1.0| (5.0) | (5.0) 2
1 2:09/1.0 [100%| 100% %-
240 I 2:18/1.0 =
2:10/1.0 7
238.0 T101.8 2:03/1.0 2
1 5.0 | 2:07/1.0 | (5.0) | (5.0) o
- T fggﬂ .8 100% | 100% A
T 2:02/1.0 ""/7 N
233.0 | 106.8 1:58/1.0 ??_
1 50 | 1:58/1.0] (5.0) | (5.0) A
1 1:58/1.0 | 100%| 100% %-
230 I 1:51/1.0 =
2:02/1.0 7
228.0 T111.8 1:53/1.0 P 2080 111.8
Boring Terminated at Elevation 228.0 ft IN CRYSTALLINE ROCK
(GABBRO)
Notes
1) 0.2' Topsoil

2) 24 hour groundwater reading obtained in an offset hole at a depth of 27.3'
3) Strata breaks in split spoon at depths of 9.0, 24.3', and 44.5'
4) Auger refusal at 66.8'
5) Other samples: ST-1 from 33.0' to 35.0'

Other Samples:
ST-1(33.0 - 35.0)




)R

CORE PHOTOGRAPHS: Boring RPC_2100R -RPC- Station 21+00, 240 feet Right

BeginRun1|: ©
66.8 feet

Begin Run 3 2
76.8 feet

SCALE IN FEET

Project 34542.1.FR4  TIP R-3421A
US 220 Bypass from US 74 Bypass West of Rockingham at SR1109

Begin Run 5

86.8 feet

Begin Run 7
96.8 feet

TOP %87

SCALE IN FEET

Intersection to 0.3 miles South of SR 1140

April 2015
Richmond County, North Carolina

SHEET
624



CORE PHOTOGRAPHS: Boring RPC_2100R -RPC- Station 21+00, 240 feet Right

Begin Run 9 3

106.8 feet | |

SCALE IN FEET

)R

Project 34542.1.FR4  TIP R-3421A
US 220 Bypass from US 74 Bypass West of Rockingham at SR1109
Intersection to 0.3 miles South of SR 1140

April 2015
Richmond County, North Carolina

SHEET
625



NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT 020
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Jones WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPC_2750R STATION 27+50 OFFSET 40 ft RT ALIGNMENT -RPC- 0 HR. Dry BORING NO. RPC_2750R STATION 27+50 OFFSET 40 ftRT ALIGNMENT -RPC- 0 HR. Dry
COLLARELEV. 270.8 ft TOTAL DEPTH 60.7 ft NORTHING 437,914 EASTING 1,746,747 24 HR. Dry COLLARELEV. 270.8 ft TOTAL DEPTH 60.7 ft NORTHING 437,914 EASTING 1,746,747 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/26/15

COMP. DATE 02/27/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/26/15

COMP. DATE 02/27/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L CORE SIZE NQ3 TOTAL RUN .0 ft
EétE)V ELEV DE(th’)T H —ToeToe] lo »s 0 5 100 | o v 0 SOIL AND ROCK DESCRIPTION Q N UN 35.0 S—
(ft) : : : - /MOl G| ELEV. (tt DEPTH (t RUN DRILL L
' ' ' = . E(Lff)v ELEV DE(th’)T H R;%N RATE [ REC. [ RED S REC | Rab] o DESCRIPTION AND REMARKS
(1) (Min/ft) | 9 % : % % | G| ELEV.(it) DEPTH (f
275 B 28551 Continued from previous page
T i 2457 257 | 5.0 | N=60/0 | (0.4) | (0.0) 0.4 0.0) Bz CRYSTALLINE ROCK 257
1 | 1 H)gﬂ 8 8% | 0% 8% | 0% #'{g_ GABBRO boulder, went back into soil, red water return
1 B T 0:41/11°0 = R1=0,R2=3,R3=5,R4=0,R5=7, RMR = 15, Rock type E
27084 00 | 270.8 GROUND SURFACE 0.0 1 0:35/1.0 #'{(_
270 T 1 2 P _‘6 M T COASTAL PLAIN 240 | 240.1 T 30.7 0:47/1.0 = 30.7
1 - .. o | Red, CLAY (A-7-6), trace fine sand 1 5.0 | 0:36/1.0 (060) (060) (060) (060) _'r\‘.“_._ i RESIDUAL ]
os73 T ag _\_\_ o | 1 84;3;:‘1 0] 0% | 0% 0% | 0% -4'(‘»'_ Brown and olive tan, clayey SILT (A-5) with rock fragments
il 70 14 D e M C I 1:07/1.0 T
265 I N 235 | 2351 1 35.7 1:03/1.0 O
1 o . »38 70 1 5.0 | 1:19/1.0 | (0.0) | (0.0) ¥l
oepa T as A T RESIDUAL 1 0:55/1.0 [ 0% | 0% MOE
T 5 5 9 - ‘/14 M - Red and orange, clayey SILT (A-5) 4 823;:" 8 _'4"("’,_
260 I o C 230 | 230.1 T 40.7 0:31/1.0 vl
1 . | 888 120 1 5.0 | 1:18/1.0 | (0.0) | (0.0) MO
25731 135 -/ - L Tan, orange and black, fine sandy SILT 4 15%1/:"-0 0% 0% ?1.'("’._
¥ 5 5 3 {5- . D - (A-4), saprolitic 1 1;0%1 8 .'[\:I/_-_
255 1 S C 205 | 2251 T 457 0:50/1.0 LT
T | I i T 5.0 | 1:27/1.0 [ (0.0) [ (0.0) Sl
1 | ... B T 1:40/1.0| 0% | 0% MOE
262.31 185 |- i T 1:14/1.0 Sl
T 3 2 3 o . D i T 1:11/1.0 oL
250 I =< N 220 | 220.1 T 50.7 1:20/1.0 YL 50.7
T === ... i T 5.0 | 3:01/1.0 [ (1.2) [ (0.0) (1.2)[(0.0) g-;f_ CRYSTALLINE ROCK
1 LT ~— . - | 1 2:25/1.0 | 24% | 0% 24% | 0% #'9_ GABBRO boulder from 52.5 to 54.2 feet, soil from 50.7 to 52.5 feet and 54.2
24737235 | T i 2473 CRYSTALLINE RGCK 235 2:38/1.0 = to 55.7 feet
4 ’ oo =i T 2:12/1.0 A R1=0,R2=3,R3=5,R4=0,R5=7, RMR =15, Rock
245 | 2451 T 257 UI E‘Z 245.1 Gray and black, GABBRO 25.7 215 | 2151 T 55.7 1:46/1.0 /_/)' ' ' ' ' ' - Rocktype E 55.7
1 60/0 . 60 A CRYSTALLINE ROCK T 50 [2:22/1.0](27)] (22 cA CRYSTALLINE ROCK
1 %_ Gray and black, GABBRO Boulder 1 2:35/1.0 | 54% | 44% #'{g_ Gray and black, fresh to slightly weathered, very hard GABBRO, no bedding,
+ 'I// - 1 %ggﬂg = last foot of run went back into soil, RS-5 = 5, 59.0' to 59.5', UCS = 10,371 psi
+ 4 41 : . - T R1=7,R2=13,R3 =20, R4 =20,R5 =7, RMR =67, Rock type E
240 T Vu’; 240.1 30.7 210.1 T 60.7 1:20/1.0 _RS5 A yp 60.7
1 _'I\'N'._ RESIDUAL 1 | Boring Terminated at Elevation 210.1 ft IN CRYSTALLINE ROCK
1 -4'_V"_ Brown and olive tan, clayey SILT (A-5) with 1 | (GABBRO)
ik MR rock fragments ik L
+ A VL 1 L Notes
235 4 oL € L 1) 0.2' Topsoil
1S .'4_'{,_ 4 L 2) Auger refusal at 25.7"
T oL T B
1 oL
230 D T B
T T T N
o T I
T T I C
o T I
225 I LT T C
o T I~
T T I C
o T I
T AT 1 B
220 I (D el 2201 50.7 T r
1 V‘I ’:// B CRYSTALLINE ROCK __: __
1 %_ Gray and black, GABBRO Boulder 1 |
2
1 1 4 L
(P
215 T 2151 55.7 T i
T e CRYSTALLINE ROCK T C
1 %_ Gray and black, GABBRO 1 |
2
1 1 4 L
(P
T RS-5, A 2101 60.7 T r
1 K Boring Terminated at Elevation 210.1 ft IN T B
1 B CRYSTALLINE ROCK (GABBRO) T i
I i Notes 1 B
1 - 1) 0.2' Topsoil 1 |
1 L 2) Auger refusal at 25.7' 1 |




Begin Run 1
25.7 feet

CORE PHOTOGRAPHS:

SCALE IN FEET

)R

Boring RPC_2750R -RPC- Station 27+50, 40 feet Right

Project 34542.1.FR4  TIP R-3421A
US 220 Bypass from US 74 Bypass West of Rockingham at SR1109
Intersection to 0.3 miles South of SR 1140

April 2015
Richmond County, North Carolina

SHEET
627



NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT 028
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPC_3234L STATION 32+34 OFFSET 59 ftLT ALIGNMENT -RPC- 0 HR. Dry | | BORING NO. RPC_3386R STATION 33+86 OFFSET 89 ft RT ALIGNMENT -RPC- 0 HR. 55
COLLARELEV. 21291t TOTAL DEPTH 16.4 ft NORTHING 438,368 EASTING 1,746,946 24 HR. 8.5| | COLLARELEV. 218.0 ft TOTAL DEPTH 12.0 ft NORTHING 438,362 EASTING 1,747,157 24 HR. 54

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/24/15

COMP. DATE 02/24/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 02/23/15

COMP. DATE 02/23/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | No. |/moll ¢ | ELev.@ DEPTH (ft (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | No. |/moll &
215 B 220 B
2129 L 00 212.9 GROUND SURFACE 0.0| 2180 | 00 [ 218.0 GROUND SURFACE 0.0)
T WOH[WOH| 1T | & . ALLUVIAL 1 WOH[ 3 3 *6. .. M L ALLUVIAL
210 L2104 T 25 - 210.9 1 Red and brown, fine sandy SILT (A-4) with _ _2.0] 215 |2155F 25 [ \_ Red, silty CLAY (A-7-5) with trace organics,
=+ 3 [ 6 | 11 D 7i2 Euvenunen evenumune Anumenn SN NV NN e S trace organics__ _ =+ WOH| 1 2 */3 W AN—2145 micaceous 35
T - Dark gray, silty CLAY (A-7-5) with some T C o - o Dark gray, silty CLAY (A-7-5/6) with trace
2079 50 5 7 5 -l 2079 o greﬂeLnlicice_oLE Y 29 2130 2.0 5 5 5 \ - _V_ I 2122 sand and organics 58
1 ‘12 o 205.9 Brown, coarse SAND (A-1-b) and gravel 7.0 T f7 N[ RESIDUAL
205 | 2054 T 75 s N T T T T T T RESDUAL " 7] |.210 |05 7T 75 1 5 5 \ [ 005 Gray. clayey fine sandy SILT (A-5) with trace ¢
1 . w29 .. Gray and brown, fine sandy SILT (A-4), 1 I .. A M =\ ___rock fragments, micaceous, saprolitic ,——
2029 1 100 . .\\ . .. micaceous, saprolitic 2080 { 100 . Pt P e Red, brown, silty fine SAND (A-2-4),
T 16 | 24 | 21 D o 1 3 3 80 . T |—es3 - M micaceous, saprolitic
@ 20611 119 933 206.4 16
200 2004 T 125 ) + 60/0.1 60/0.1" CRYSTALLINE ROCK
- 25 38 60 ~ @9 Gabbro
1979 1 150 l 1974 155 Boring Terminated with Standard
| 12 20 [80/0.1 oL M - - Penetration Test Refusal at Elevation 206.0
19657 164 1 oo 10010, 1562 WEATHERED ROCK 164 ft IN CRYSTALLINE ROCK (GABBRO)

60/0

||||||||||||§

Gray, GABBRO
Boring Terminated with Standard

Penetration Test Refusal at Elevation 196.5
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Auger refusal at 16.4'

i

Notes
1) 0.2' Topsoil
2) Strata breaks in split spoon at 3.5', 5.8'
and 8.5'
3) Hard drilling at 11.6'
4) Auger refusal at 11.9'




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

629
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPC_3764R STATION 37+64 OFFSET 128 ft RT ALIGNMENT -RPC- 0 HR. 16.0 | | BORING NO. RPD_500R STATION 5+00 OFFSET 145ftRT ALIGNMENT -RPD- 0 HR. Dry
COLLARELEV. 2229 ft TOTAL DEPTH 32.7 ft NORTHING 438,517 EASTING 1,747,472 24 HR. 12.5| | COLLAR ELEV. 280.6 ft TOTAL DEPTH 49.1 ft NORTHING 438,060 EASTING 1,745,327 24 HR. Dry

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis START DATE 02/23/15

COMP. DATE 02/23/15 | SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 02/25/15

COMP. DATE 02/25/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EétE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION E;tE)V ELEV DE(th’)T H o »s o s 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
225 | 285 -
2209 1 00 2229 GROUND SURFACE 0.0 1 B
4 1 1 1 o - - - w L ALLUVIAL 4 L
200 L2204 T 25 EER \_ Red and brown, silty CLAY (A-7-5) with trace 280 |-2806F 00 | 2806 GROUND SURFACE 0.0l
= WOH|WOH[ 2 l2 Sat. \_ organics, micaceous —+ WOH[ 3 5 —&g M = COASTAL PLAIN
T [ R §_ 1 L NG Red, CLAY (A-7-5/6) with some fine sand,
21791 50 e AL R — + -\ - N 277, trace roots 3.0
T T 1 | 2 +3 L RESIDUAL zrrnlosa b b T TN —— RESIDUAL — — — — — .
1 P i 1 . M n
215 | 2154 T 75 7 5 5 1 Gray, Fﬁt?xgnn?{::ggéiiks’ ﬂsr;%rs;irt]i%y SILT 275 T ,’19 \_ Red and brown, silty CLAY (A-6), micaceous
T [ T 1 - N o6 19
2129 .1 100 7 5 5 - . 2724 T as s Red, tan and orange with black mottled, SILT
1 *4 . 7 3 5 - ‘ - - M (A-4) with little fine sand, micaceous,
210 |.2104 T 125 Vo 270 T - e saprolitic below 13.5'
1 T 2 [ 4 % T T
S 3 4 1 267171 135 b
I h 28 1 2 1 4]5 o . M
205 | 265 |
204471 185 | T H
T 2| 3 | 4 S T b
I AR 2621 ] 185 o
1 N T 2 r 6 : +1 o D
200 \ 260
199471 235 = 5 > ‘\b T I
1 PR PO 1 -
1 LT 2571 ] 235 b
I = ) T 21415 |]: +9 ) D
195 255
19447 285 — 194.4 285 T |
¥ 0070 4 " 1000029 WEATHERED ROCK T e
1 S 3 Dark gray, GABBRO 2501 T 285 -
I T i T 3 3 [ 5 : +8 : D
1902 T 327 & 2 1902 327 | 250 I
T 60/0 60/0 i Boring Terminated with Standard T 1
T | Penetration Test Refusal at Elevation 190.2 1 )L
1 | ft ON CRYSTALLINE ROCK (GABBRO) 247 1 3358 A
I C T 7 | 5 | 8 ‘o5 D
4 L Notes 245 4 \
1 L 1) 0.2' Topsoil 1 Y
1 | 2) Auger refusal at 32.7' 1 . \ .
T r 24211 385 | 5 A
4 L 4 . D
T L 240 I 819
4 L 4 Al -
T+ C 23717 435 N
T B 18 13 15 i g D
_-: __ 235 _': - ;28
4 - + S~<| - W6 _ ___ ____________ 41
1 r 2201 T 485 -~ \\\ Gray and tan, fine to coarse SAND (A-2-4) 190
1 - ¥ 53 [60/0.1 60/0.78" CRYSTALLINE ROCK
1 — -+ — Gray and tan, GABBRO
T o T B Boring Terminated at Elevation 231.5 ft IN
T i 1 r CRYSTALLINE ROCK (GABBRO)
I C I L Notes
T K 1 | 1) 0.1' Topsoil




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT 830
BORELOG REPORT

WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Jones WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPD_720R STATION 7+20 OFFSET 40 ft RT ALIGNMENT -RPD- 0 HR. Dry BORING NO. RPD_720R STATION 7+20 OFFSET 40 ft RT ALIGNMENT -RPD- 0 HR. Dry
COLLAR ELEV. 267.2 ft TOTAL DEPTH 49.5 ft NORTHING 438,727 EASTING 1,746,595 24 HR. Dry COLLARELEV. 267.2 ft TOTAL DEPTH 49.5 ft NORTHING 438,727 EASTING 1,746,595 24 HR. Dry
DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER D. Tignor START DATE 02/24/15 COMP. DATE 02/24/15 | SURFACE WATER DEPTH N/A DRILLER D. Tignor START DATE 02/24/15 COMP. DATE 02/24/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H —ToeToe] lo »s 0 5 100 | o v 0 SOIL AND ROCK DESCRIPTION CORE :LZ,\IE NGQ3 e To?}: RUN 11.01t STRATA
ft . . . - MOI| G .
U : : ' ELEV.@) DEFTH A E(LﬁE)V ELEV DE(th’)T H R(th’)N RATE | REC. | RAD St REC.| RAD | o DESCRIPTION AND REMARKS
(ft) (Min/ft) % % ’ % % G
270 | 228.7 Continued from previous page
T B 2287 1 385 | 3.0 /%1%13(/)0/8 (30) [ 26) (11.0)[(10.3)F =1 2287 CRYSTALLINE ROCK 385
1 | —+ : -21100%| 87% 100%| 94% V=4 Gray and black, fresh to slightly weathered, very hard, thin seams of quartz,
2672 L 00 WoRTWoRT— —_——— [ 267.2 GROUND SURFACE 0.9 oo 2257 1 415 %g%f :8 %/.:— thickly bedded, close to wide fracture spacing
I 'Y D M L RESIDUAL —+ 50 \2:231.0/ 5.0 | (5.0) [rs® A RS-6, 42.0' to 42.5', UCS = 13,040 psi
265 I ~ \_ Red, CLAY (A-7-5/6) with little fine sand and + 2:43/1.0 [ 100% | 100% \M—— 1 R1=7,R2 =20, R3 =20, R4 =20, R5 =7, RMR = 74, Rock type E
1 . . \_ roots 1 2:50/1.0 74
2637+ 35 N N I 2:24/1.0 2l
I NI R YU MINY 2207 ] 46.5 2:30/1.0 1
T =k NJ 220 =T 30 M2 5T <h
4 . . N 260.2 70 : 3:00/1.0 . : 7
260 I ] I —— R —— ] + 5:49/1.0 | 100%| 90% o
2587 L as 1 - Orange and red, SILT (A-4) with little fine 217.7 4 49.5 2:27/1.0 A 2177 49.5
1 6 6 7 .. - D L sand T+ o Boring Terminated at Elevation 217.7 ft IN CRYSTALLINE ROCK
1 . .*.13. B 1 - (GABBRO)
=y 1 - = — e g < Biaok motied ST TG ] 1 3 Notes
an, orange an acK mottieq, = +4 -
2531 I 145 3 4 4 ‘8 D B with little fine sand,micaceous, saprolitic 1S L 1) Auger refusal at 38.5 feet
250 I 1 o T N
2487 4 185 i - - T B
1 2 [ 3|5 9 - D i 1 L
245 I : ‘. : r T N
2437 4 235 b I T C
I 2151 T @10 D r I L
1 ) i -+ —
240 I | r 4 L
2387 + 285 Y I e N 1 i
I ST 7 el D or I [
235 I TN o T n
2337 4+ 335 e e e L T -
T T3 | 39 f00/03 | - - - - | « -« | -« .| T~< D L 345 T -
1 R A 100/0.3® L WEATHERED ROCK T i
230 —+ EEE - Brown and black with orange, GABBRO T N
2287 4 385 L 38.5 T B
T 100/0 B I T 100/0* >R CRYSTALLINE ROCK T C
1 B T e AT Gray and black, GABBRO T r
225 T N T N
T RS6) B I I
2] 1 L
220 I sl T N
2] 1 L
1 L 2177 495 T -
+ - Boring Terminated at Elevation 217.7 ft IN T B
T+ o CRYSTALLINE ROCK (GABBRO) __: __
T - Notes T i
T o 1) Auger refusal at 38.5 feet 1 r




SHEET

FR

CORE PHOTOGRAPHS: Boring RPD_720R -RPD- Station 7+20, 40 feet Right

Begin Run 1

38.5 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
I } } } } } } } } } |
SCALE IN FEET
Project 34542.1.FR4  TIP R-3421A April 2015
US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 Richmond County, North Carolina

Intersection to 0.3 miles South of SR 1140



NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

632
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. RPD_2000 STATION 20+00 OFFSET CL ALIGNMENT -RPD- 0 HR. Dry | [ BORING NO. RPD_2125R STATION 21+25 OFFSET 90 ft RT ALIGNMENT -RPD- 0 HR. Dry
COLLARELEV. 320.5 ft TOTAL DEPTH 50.0 ft NORTHING 439,462 EASTING 1,745,646 24 HR. Dry | [ COLLAR ELEV. 317.6 ft TOTAL DEPTH 50.0 ft NORTHING 439,604 EASTING 1,745,696 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/19/15

COMP. DATE 02/19/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/18/15

COMP. DATE 02/18/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EétE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION EétE)V ELEV DE(th’)T H o »s o s 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
325 | 320 |
1 L 2176 L 00 [ 3176 GROUND SURFACE 0.9
1 - 1 1 2 1 ‘3 - . M o COASTAL PLAIN
300 3205 T 00 _ 3205 GROUND SURFACE 09 | 345 T U N 3156 Brown and red, fine sandy CLAY (A-6) 20|
T 2 3| 2 : M |iee—3195 COASTAL PLAIN .0 - e T Ak
1 [ S — " 3141 35 N oL \_
“Q \ Brown, clayey fine SAND (A-2-6/7) / 6 10 12 0 M Orange and red, fine sandy silty CLAY
21707 as A N RESIDUAL I N i N -
7 11 16 N M \ Red and orange, fine sandy CLAY (A-7-6) /
ss| 1 Sl A N- s0| 1 gl N
T - \_ 3091 85 R NY 3089 8.7
1 . \_ 4 4 6 8 - @14 M [NL Orange and red, fine sandy clayey SILT
312.0 85 % - iti
- 0 3 ‘ \_ 1 - ; (A-5), saprolitic
310 I bt M §'_ 305 I S
1S ) NY 3085 120 3041 { 135 3 7 7 L
207071 135 s _-I\'-.\l'.- Orange, red and brown, clayey SILT (A-5) T @8 - M
7 5 5 ) M v with trace fine sand, saprolitic T " c 3006 170
T - 12 - oo N- T bl e 1Y
305 — ’, '/\]l/ - 300 209 1T 185 f Yellow and orange, fine sandy SILT (A-4)
T+ - ’ - '-I\-_\l"— 5 5 7 gt M with clay, saprolitic
+ . . Mok + 6 - -
3020 | 185 5 2 s . A1 1 A
1 -@9- 47% Nk 1 ] - ..
300 1 i _4_51._ 295 1 }
1 N 204171 235
sa70 T 235 1 bors __________________ 20 T SR ERIE M
3 7 5 - ‘ - M - Yellow, orange, black and tan, fine sandy T TN 2006 270
+ - @9 - - SILT (A-4), saprolitic T TN e — — — &
295 — \ — (A-4). sap 290 289 1T 285 Tan and black, silty fine to coarse SAND
—+ -\ - - 37 50 5] SN - D (A-2-4) with weathered rock fragments,
1 y - - T+ .- 29 - saprolitic
292.0 285 . . | 4 . I
200 + 4 7 9 &5 M - 285 T S 2856 __ __ _ 320
g4 y) - 284 1T 335 // Yellow, orange, tan and black mottled, fine
T /: C T 7 5 7 T 12: M sandy SILT (A-4), micaceous, saprolitic
asrolass | L L s i 1 . { .
285 I 4o - M 280 I N\
1 ; i 2791 ] 385 RN
T e i T 8 10 13 S N M
28207 385 S i 1 g
1 3 4 5 A *9 o M | 1 !
280 I r 275 I /
1 B i 2741 ] 435 e
T N I T 4 6 6 . f 12, M
277.0 435 T 5 3 o\ L 4 . .
275 T i ?21 i M C Yellow, tan and black, silty fi e 270 T i " -
T t — . , silty fine to coarse . 4
1 B - 2735 _ SAND (A-2-4) with weathered rock fragments _ 47.0 25 5| el W
T - - I Yellow, tan and black, fine to coarse sandy o @8 - - 267.6 - _ - 50.0
2720 { 485 T 5 3 S - SILT (A-4) with weathered rock fragments + F Boring Terminated at Elevation 267.6 ft IN
1+ - $22- M 50.0 + - SILT (RESIDUAL)
- = Boring Terminated at Elevation 270.5 ft IN - =
T r SILT (RESIDUAL) T r 3 OhéoE?s |
1 L + o .5' Topsoi
T B Notes T B 2) Strata break in split spoon at 8.7
T B 1) 0.1' Topsoil T B
T B 2) Strata break in split spoon at 1.0" and 44.8' T B
T B Other Samples: 1 N
1 | ST-1(18.0 - 20.0) 1 |




Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

o) oG o -
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. LPB_868 STATION 8+68 OFFSET CL ALIGNMENT -LPB- 0 HR. 2.6 | [ BORING NO. LPB_1176R STATION 11+76 OFFSET 151 ftRT ALIGNMENT -LPB- 0 HR. Dry
COLLARELEV. 183.6 ft TOTAL DEPTH 24.9 ft NORTHING 436,978 EASTING 1,745,410 24 HR. 23| | COLLARELEV. 1953 ft TOTAL DEPTH 12.7 ft NORTHING 437,169 EASTING 1,745,548 24 HR. 7.0

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis START DATE 02/18/15 COMP. DATE 02/18/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 02/16/15 COMP. DATE 02/17/15 | SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »5 0 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
185 200 |
1836+ 00 L 183.6 GROUND SURFACE 0.0 L
T WOH[ 1 | 3 *4 N M, [ ALLUVIAL L
T E N R B M « Vg 1816 _ Red and brown, clayey SILT (A-5) with tracq__ _2.0| o
180 | 1801 T 135 |- - B _\\_ _______organics, micaceous 195 | 1953 00 ] [ 1953 GROUND SURFACE 0.0
WOH|WOH[ 2| |, w \_ Red, dark gray, silty CLAY (A-7-5) with trace WOH|[ 1 2 *3 W ALLUVIAL
1 ' - §' organics, micaceous T pYZ Red and brown, clayey SILT (A-5) with trace
1 \' ) : 176.6 70 1918 a5 A R fine sand and organics, micaceous
e Ty 4 2 7 271 1908 45
T P - RESIDUAL 8- sat. p1od :
R > 3 3 — Gray and black with orange, fine sandy SILT 190 S - Gray and brown, fine to coarse SAND (A-1-b)
T kﬁ .- M - (A-4) with trace mica, saprolitic \ W _B3sr and gravel
T - \ T I~ \ OOO~
T DN B [ R NP B PR B N i w [Bogr 1862 o
170 | 1701 135 \ B 185 929 RESIDUAL
1 9 10 12 . *22_ i M K I . $ Olive green, silty fine SAND (A-2-4), 18
1 BV [ L 1807+ 126 b ataris draratate Eieseaty P 1826 N\ _ _ _ _ _ saprolitc VamkvXi
4 - - - 60/0.1 60/0.1 CRYSTALLINE ROCK
165 T T B \ GABBRO
1651 185 3 14 15 \ M — Boring Terminated with Standard
T 929 o Penetration Test Refusal at Elevation 182.6
T I B ft IN CRYSTALLINE ROCK (GABBRO)
1 I - i
160 16011 235 ; 1596 240 1) Strata break i Nﬂes t4.5'and 9.1'
1587 % pgg | 12 | 32 6801 il nP s HearSpr 1 567 77 WEATHERED ROCK 249 ) Strata break in splt spoan al 35 and 9.
6070 60/0 Yellow, black, GABBRO ) Hard arilling at 11,

Boring Terminated with Standard
Penetration Test Refusal at Elevation 158.7
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Auger refusal at 24.9'

3) Auger refusal at 12.6'




Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

o) oG o o
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. LPC_332L STATION 3+32 OFFSET 95ftLT ALIGNMENT -LPC- 0 HR. 2.0| [ BORING NO. LPC_875L STATION 8+75 OFFSET 20 ftLT ALIGNMENT -LPC- 0 HR. Dry
COLLARELEV. 196.9 ft TOTAL DEPTH 50.0 ft NORTHING 437,564 EASTING 1,746,029 24 HR. 1.0| | COLLAR ELEV. 284.9 ft TOTAL DEPTH 62.5 ft NORTHING 437,577 EASTING 1,746,423 24 HR. 15.0

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 82% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/25/15

COMP. DATE 02/25/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 02/03/15

COMP. DATE 02/04/15

| SURFACE WATER DEPTH N/A

ELEV
(ft)

DRIVE
ELEV

(ft)

DEPTH|

(ft)

BLOW COUNT
0.5ft | 0.5ft | 0.5t | |O

2|5 5|O

BLOWS PER FOOT

samp. |
75 100

L
o)
] NO. | “moll 6

ELEV. (ft)

SOIL AND ROCK DESCRIPTION
DEPTH (ft

ELEV
(ft)

DRIVE
ELEV

(ft)

DEPTH|

BLOW COUNT

(ft)

50

0.5ft | 0.5ft | 0.5t | |O : .

BLOWS PER FOOT

SAMP. L
75 100 °
) NO. Mol G

SOIL AND ROCK DESCRIPTION

200

195

196.9 |

00

GROUND SURFACE 0.0

190

25

WOH | WOH| WOH

194 47

1919 ]

50

185

75

189.47]

186.9 |

10.0

180

12.5

Sat.

Sat.

184 47

1819 ]

15.0

175

178.4

185

Sat.

Sat.

170

1734

235

Sat.

165

168.4

285

N

Sat.

I

160

163.4

335

Sat.

155

158.4

38.5

Sat.

150

1534

435

21 56 (44/0.3

-~

ALLUVIAL

Red and brown, fine sandy SILT (A-4) with ___ _2.0]
trace organics, micaceous

Gray, fine to coarse SAND (A-2-4) with some
silt and clay, trace organics

RESIDUAL
Brown, orange and black, fine sandy SILT
(A-4), saprolitic, micaceous

285

284.9

GROUND SURFACE 0.0

280

Z264.9

281.4

U0

35

275

276.4

85

N
[+
o
S

RESIDUAL
Orange and red, fine to coarse silty SAND
(A-2-4) with rock fragments

4.5

270

271.4

135

45

VL

Orange and red, silty CLAY (A-7-5/6) with
sand

9.4

265

267.4

17.5

M Jke

260

255

250

245

NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

48 5

148.4 7
146 9

500

1100/0.9

-+~

-~

| _ _ _Brown and black, GABBRO _ _ |

WEATHERED ROCK

RESIDUAL
Brown with orange and black, fine sandy
SILT (A-4), saprolitic

48.5

240

235

~ '\'
- 100/05:_
60/0/

60/0

WEATHERED ROCK

Brown and black, GABBRO 200

—20

Boring Terminated with Standard
Penetration Test Refusal at Elevation 146.9
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1" of Topsoil
2) Auger refusal at a depth of 50.0'

230

225

60/0

/1L

———
-~

267.4

Orange, yellow and black, silty SAND (A-2-4)
with clay, micaceous

Orange and black, fine to coarse sandy
CLAY (A-7-5/6)

17.5

- 6009

RS-1

RS-2

Ak

2224

CRYSTALLINE ROCK
Gray and black, GABBRO

62.5

N
T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T |\| I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T

Boring Terminated at Elevation 222.4 ft IN
CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Strata break in split spoon at 4.5' and 9.4
3) Auger refusal at 17.5'




NCDOT CORE DOUBLE R-3421A.GPJ NC DOT.GDT 6/9/15

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT o35
CORE BORING REPORT

WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST M. Johnson

SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. LPC_875L STATION 8+75 OFFSET 20 ftLT ALIGNMENT -LPC- 0 HR. Dry
COLLAR ELEV. 284.9 ft TOTAL DEPTH 62.5 ft NORTHING 437,577 EASTING 1,746,423 24 HR. 15.0
DRILL RIG/HAMMER EFF./JDATE F&R3495 CME-55 82% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER D. Tignor START DATE 02/03/15 COMP. DATE 02/04/15 SURFACE WATER DEPTH N/A
CORE SIZE NQ3 TOTAL RUN 450 ft
RUN DRILL RUN STRATA | L
Eio | ELEV (PR R | RATE | Rec-Rap | STHP- | REC. | RQD | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % i % % |G
267.4 Continued from previous page
26741 175750 [2:08/1.0 [ (4.8) | (4.8) [Fra7 ] @4.7)|(43.8) A 2674 CRYSTALLINE ROCK 175
265 T 2:26/1.0 [ 96% | 96% M———] 99% | 97% ?9' Gray and black, fresh to very slightly weathered, very hard, GABBRO,
T 2:03/1.0 ~B moderately close to wide fracture spacing, no apparent bedding
T 2:01/1.0 %' RS-1=18.0"to 18.5', UCS = 18,902 psi
2624 T 225 2:09/1.0 =l
+ 50 | 2:02/1.0] (5.0) | (4.7) o
260 I ?:ggﬂ.g 100% | 94% Zn
T 1:51/1.0 e
2574 1 275 2:06/1.0 ?}9'
+ 5.0 | 2:00/1.0| (5.0) | (4.7) 2
T 2:18/1.0 [100%| 94% =8
258 - 2:24/1.0 o~
T 2:04/1.0 =8
2524 1 325 2:11/1.0 7
+ 50 | 2:01/1.0| (4.9) | (4.9) o
250 T 2:03/1.0 | 98% | 98% =i
T 2:02/1.0 T .
+ 1:56/1.0 RS-2 z‘/'e- RS-2 =35.2' to 35.7', UCS = 15,792 psi
2474 1 375 2:14/1.0 T
+ 5.0 | 1:58/1.0 | (5.0) | (5.0) %"/7— R1=12,R2 =20, R3 =25, R4 =20, R5 =7, RMR = 84, Rock type E
T 2:04/1.0 [100%| 100% =8
245 - 2:19/1.0 o~
T 2:03/1.0 =8
2424 1 425 2:11/1.0 7
+ 50 | 2:11/1.0| (5.0) | (4.8) o
240 I f:gm.g 100%| 96% Zn
T 1:55/1.0 e
2374 T 475 2:17/1.0 ?}9'
+ 5.0 | 2:20/1.0| (5.0) | (4.9) 2
T 2:22/1.0 [100%| 98% =8
2 -+ 2:08/1.0 o~
T 1:59/1.0 =8
2324 1 525 2:22/1.0 ’T’/'f-
+ 50 | 2:26/1.0] (5.0) | (5.0) o
230 I g:gm.g 100% | 100% Zn
T 2:05/1.0 e
2274 1 575 2:23/1.0 ?}9'
T 5.0 | 1:57/1.0 | (5.0) | (5.0) 2R
T 2:20/1.0 [100% | 100% =8
228 -+ 2:26/1.0 o~
T 2:00/1.0 AT
222.4 T 625 2:18/1.0 oA 2224 62.5
T B Boring Terminated at Elevation 222.4 ft IN CRYSTALLINE ROCK
T C (GABBRO)
T B Notes
T r 1) 0.2' Topsoil
1 r 2) Strata break in split spoon at 4.5' and 9.4'
1 | 3) Auger refusal at 17.5'
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CORE PHOTOGRAPHS: Boring LPC_875L -LPC- Station 8+75, 20 feet Left

‘a -
Begin Run 1
17.5 feet

fi

Begin Run 5 R

37.5feet

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
. . . . . . . . . . . 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
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SCALE IN FEET
SCALE IN FEET
. &
Begin Run 3 [ § | . 3
27.5 feet ' BeginRun7 . |
| 47.5 feet ;
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE IN FEET

SCALE IN FEET

Project 34542.1.FR4  TIP R-3421A

US 220 Bypass from US 74 Bypass West of Rockingham at SR1109
Intersection to 0.3 miles South of SR 1140

April 2015
Richmond County, North Carolina



Begin Run 9 |,
57.5 feet |1
0.0 0.2 0.4 06 08 1.0

CORE PHOTOGRAPHS:

SCALE IN FEET

)R

Boring LPC_875L -LPC- Station 8+75, 20 feet Left

Project 34542.1.FR4  TIP R-3421A
US 220 Bypass from US 74 Bypass West of Rockingham at SR1109
Intersection to 0.3 miles South of SR 1140

April 2015
Richmond County, North Carolina
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NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 6/11/15

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT o
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft] | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft
BORING NO. LPC_1299R STATION 12+99 OFFSET 96 ft RT ALIGNMENT -LPC- 0 HR. 4.0| | BORING NO. LPC_1345L STATION 13+45 OFFSET 115ftLT ALIGNMENT -LPC- 0 HR. 9.5
COLLARELEV. 203.1 ft TOTAL DEPTH 15.8 ft NORTHING 438,004 EASTING 1,746,394 24 HR. 25| | COLLARELEV. 197.9ft TOTAL DEPTH 17.8 ft NORTHING 437,844 EASTING 1,746,250 24 HR. 3.3

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE F&R2175 CME-55 76% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/25/15

COMP. DATE 02/25/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 02/25/15

COMP. DATE 02/25/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION E;tE)V ELEV DE(th’)T H o »s o s 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Mol G
205 | 200 -
2031 T 00 [ 2031 GROUND SURFACE 0. 10701 0o GROUND SURFACE 0
1 1 5 4 . *9 . ALLUVIAL 1 WOH| WOH| WOH 0- ALLUVIAL
T A Red and brown, fine sandy SILT (A-4) with 4 . 195.9 Red, brown, sandy SILT (A-4) with trace 2.0
200 ST e —#10 trace gravel N T N e s N O_WXE“C_SL _)_ I
1081 T 50 B SN 198.1 50 T ?5- - Red, brown and gray, silty CLAY (A-7-5/6)
+ 4 4 5 &g T T T T T T T RESIDUAL L T T T T T T 1QQQ__ 50 3 2 3 & with trace organics
1956+ 75 SN Gray, brown, red and black, fine sandy SILT s RS %09 10
195 —I T 9 5 \ (A-4) with trace rock fragments, micaceous, 190 (1904 F 7.5 5 5 5 \ RESIDUAL
1 . ‘13 .. . .. saprolitic 1 . e Gray and black, fine sandy SILT (A-4),
193.1 10.0 5 5 19 N ) o 187.9 10.0 S N micaceous, saprolitic
+ - lese . | - - S T 2 [ 16 | 15 I PR
1906 + 125 ce s TTm— 125 T N
190 - 60 [40/0.2 == WEATHERED ROCK 185 (8R4 3 T
1881 T 150 AR Gray, GABBRO T - ( -
183+ 129 o001 oG 187.4 157 1829 - 150 R
. 19000- CRYSTALLINE ROCK T 15 12 18 @30 _: 16.1
50/0.1 60/0.1 Gray and black, GABBRO ’ 1 L T T —— L - - Brown and black, fine sandy SILT (A-4), 178
. ] » © 18011 178 i =50/0® micaceous, saprolitic -
Boring Terminated with Standard 60/0

Penetration Test Refusal at Elevation 187.3
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Auger refusal at 15.7'

Boring Terminated with Standard
Penetration Test Refusal at Elevation 180.1
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Strata break in split spoon at 16.1'
3) Auger refusal at 17.8'




SHEET

North Carolina Department of Transportation 639
Division of Highways
Materials and Test Unit
Soils Laboratory
T.I.P. ID NO.: R-3421A
DESCRIPTION: US 220 Bypass from US 4 Bypass west of Rockingham at SR 1109 intersection to 0.3 miles south of SR 1140
REPORT ON SAMPLES OF: SOIL FOR QUALITY
PROJECT: 34542.1.FR4 COUNTY: Richmond
DATE SAMPLED: 2/15 & 3/15 RECEIVED: 2/15 & 3/15
SAMPLED FROM: RPC, US74, FLY REPORTED: 2/15 & 3/15
SUBMITTED BY: B. Howey, P.E. BY: D. Jenks
Cert No. 101-02-0603
TEST RESULTS TEST RESULTS

PROJ. SAMPLE NO. ST-1 SS-5 SS-9 SS-11 SS-12 SS-19 SS-5 SS-7 SS-12 SS-13 SS-14 SS-1 SS-4 SS-5
BORING NO. RPC 2100R |US74 6500R 340|US74 6500R 340 US74 6500R 340 |US74 6500R 340(US74 6500R 340| FLY 825R | FLY 825R | FLY 825R | FLY 825R | FLY 825R | FLY 1825 FLY 1825 FLY 1825
Retained #4 Sieve % 0.0 24.9 0.0 0.0 0.0 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Passing #10 Sieve % 100.0 61.4 100.0 98.2 100.0 100.0 98.0 99.9 97.8 100.0 100.0 98.9 100.0 100.0
Passing #40 Sieve % 98.6 33.2 86.7 71.9 99.3 92.8 65.4 82.6 58.9 99.6 86.5 56.4 98.8 99.4
Passing #200 Sieve % 88.6 11.2 54.6 40.9 63.5 57.3 29.6 36.3 19.6 94.4 69.8 17.5 87.2 72.7
SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 2.7 61.5 20.1 42.0 4.1 17.2 48.0 37.4 57.7 0.7 20.4 66.2 3.0 6.0

Fine Sand Ret - #270 % 16.2 23.5 31.2 18.8 37.3 32.1 22.7. 30.6 23.8 6.5 13.0 17.9 13.0 26.0

Silt 0.053 - 0.010 mm % 25.9 6.5 6.7 4.7 12.1 37.1 0.3 8.6 2.4 19.7 22.6 6.4 18.9 21.9

Clay < 0.010 mm % 55.2 8.5 42.0 34.5 46.5 13.6 29.0 23.4 16.1 73.1 44.0 9.5 65.1 46.1
L.L. 51 26 57 47 41 54 49 22 29 106 73 14 80 54
P.L. 27 NP 25 23 24 46 23 17 23 38 41 NP 67 NP
P.l. 24 NP 32 24 17 9 26 5 6 68 32 NP 13 NP
AASHTO Classification A-7-6 (24) A-1-b (0) A-7-6 (14) A-7-6 (5) A-7-6 (10) A-5 (6) A-2-7 (1) A-4 (0) A-2-4 (0) A-7-5 (78) | A-7-5(25) A-2-4 (0) A-7-5 (23) A-5 (4)
Station -RPC- 21+00| -US74-65+00 -US74- 65+00 -US74- 65+00 -US74- 65+00 -US74- 65+00 -FLY-8+25 | -FLY-8+25| -FLY-8+25| -FLY-8+25 | -FLY- 8+25 | -FLY- 18+25| -FLY- 18+25( -FLY- 18+25
Offset 240' Rt 340' Rt 340' Rt 340' Rt 340' Rt 340' Rt 40' Rt 40' Rt 40' Rt 40' Rt 40' Rt CL CL CL
Depth (ft) 33.0 18.5 38.5 48.5 53.5 88.5 18.5 28.5 53.5 58.5 63.5 0.0 13.5 18.5

to 35.0 20.0 40.0 50.0 55.0 90.0 20.0 30.0 55.0 60.0 65.0 1.5 15.0 20.0

Moisture Content (%) 26.8 3.9 17.3 15.5 27.9 37.6 22.0 13.6 27.8 60.0 32.4 6.4 52.0 49.3
Organic Content (%) NT NT NT NT NT NT NT NT NT NT NT NT NT NT
NP=Not plastic
NT=Not tested
ND = Not Determined W.P. Alton, PE

CL = Centerline

Soils Engineer




T.I.P.ID NO.:
DESCRIPTION:

REPORT ON SAMPLES OF:

R-3421A

North Carolina Department of Transportation

Division of Highways
Materials and Test Unit
Soils Laboratory

US 220 Bypass from US 4 Bypass west of Rockingham at SR 1109 intersection to 0.3 miles south of SR 1140

SOIL FOR QUALITY

SHEET
640

PROJECT: 34542.1.FR4 COUNTY: Richmond
DATE SAMPLED: 2/15 & 3/15 RECEIVED: 2/15 & 3/15
SAMPLED FROM: 173 REPORTED: 2/15 & 3/15
SUBMITTED BY: B. Howey, P.E. BY: D. Jenks
Cert No. 101-02-0603
TEST RESULTS TEST RESULTS

PROJ. SAMPLE NO. SS-2 SS-3 SS-5 SS-8 SS-11 SS-9 SS-10
BORING NO. 173 12200L | 173 12200L | 173 12200L | 173 12200L | 173 12200L [173 12500L 160173 12500L_160
Retained #4 Sieve % 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Passing #10 Sieve % 100.0 99.5 97.7 100.0 99.6 100.0 100.0
Passing #40 Sieve % 91.8 68.2 445 98.8 87.4 98.0 96.0
Passing #200 Sieve % 67.4 33.4 27.8 86.6 41.0 79.1 49.2
SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 13.7 56.8 66.4 4.1 26.3 7.0 16.4

Fine Sand Ret - #270 % 22.8 10.6 5.9 12.8 40.7 17.1 42.3

Silt 0.053 - 0.010 mm % 4.1 0.4 0.0 16.3 25.3 20.8 29.3

Clay < 0.010 mm % 59.4 32.2 27.7 66.8 7.7 55.1 12.0
L.L. 69 50 69 98 42 79 62
P.L. 33 24 30 61 NP 41 43
P.I. 36 26 39 37 NP 38 19
AASHTO Classification A-7-5 (22) A-2-7 (3) A-2-7 (1) A-7-5 (44) A-5 (0) A-7-5 (35) A-7-5 (8)
Station -173- 122+00 | -173- 122+00| -173- 122+00( -173- 122+00 |-173- 122+00| -173- 125+00 -173- 125+00
Offset 150' Lt 150' Lt 150" Lt 150" Lt 150' Lt 160" Lt 160" Lt
Depth (ft) 3.5 8.5 18.5 33.5 48.5 38.5 43.5

to 5.0 10.0 20.0 35.0 50.0 40.0 45.0

Moisture Content (%) 22.4 13.0 15.3 51.5 34.6 43.2 30.5
Organic Content (%) NT NT NT NT NT NT NT

NP=Not plastic
NT=Not tested

ND = Not Determined

CL = Centerline

W.P. Alton, PE

Soils Engineer
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FROEHLING & ROBERTSON
Consolidated Undrained Triaxial Test (AASHTO T 297)

Effective Stress at Maximum Deviator Stress Criterion

E 20.0 Specimen A
&
§ — Specimen B
2 10.0 T Specmen @
S
ﬁ ‘Tangent Line
0.0
0.0 10.0 20.0 30.0 400 50.0
Normal Stress (psi)
Deviator Stress Vs. Specimen
Axial Strain Initial A B C
40.0 Water Content (%) 28.6 25.7 25.4
Dry Density (pcf) 96.7 99.1 99.8
35.0 Saturation (%) 100 100 100
Void Ratio 0.676 0.635 0.623
300 Diameter (in) 2.835 | 2.858 | 2.862
E 25.0 Height (in) 6.089 5.876 5.958
a . Specific Gravity (Assumed) 2.60 2.60 2.60
& 200 Liquid Limit 51 51 51
5 Plastic Limit 27 27 27
."‘;“ 15.0 After Consolidation A B C
a B-Value 99 98 100
10.0 Water Content (%) 28.6 25.4 23.9
Dry Density (pcf) 97.3 102.2 101.0
50 Saturation (%) 100 | 100 | 100
0.0 Void Ratio 0.668 0.588 0.607
00 50 100 150 20.0 Effective Stress (psi) 3.0 6.5 12.6
Back Press. (psi) 70.0 72.8 69.8
Axial Strain (%) Rate of Strain 0.00027 | 0.00025 0.00028
Maximium Deviator Stress Criterion After Shear A B ©
C (psi) 9.0 ¢'l at Failure (psi) 22.31 41.03 49.56
C' (psi) 5.0 ¢'3 at Failure (psi) 6.50 12.11 16.06
@ (deg) 16.1
@' (deg) 21.6
Project: R-3421A
Client HDR
Location: Rockingham, NC N/A N/A N/A N/A
Project Number: 665-0358
Boring Number: RPC_2100R
Sample Number: ST-1
Tube Depth: 33.0'-35.0' Failure Photographs
Sample Type: Undisturbed
AASHTO: A-7-6 (24)

CU Triaxial Test - Results

Page 1 of 2

66S-0358 (B-22).HSD

FROEHLING & ROBERTSON
Consolidated Undrained Triaxial Test (AASHTO T 297)

Stress Paths (Effective)
(C'=250"'=25.6)

30.0
20.0
10.0
0.0
0.0 10.0 20.0 30.0
P' (psi)
Specimen A = Specimen B = Specimen C

Change in Pore Pressure vs. Axial Strain

Tangent Line

E
[=4
7.0
z 50
£
g 30
£ 10
g -0
g
Eﬁ -3.0
g 50
-7.0
0

5 10

Axial Strain (%)

20

CU Triaxial Test - Results

Page 2 of 2

66S-0358 (B-22).HSD
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Deviator Stress vs. Axial Strain

40.0
35.0
30.0 // =
= L—
& 250 ~ /
£ 200 ////
£ 150 //
% 100 yadl
5.0
0.0
0.0 5.0 10.0 15.0 20.0
Axial Strain (%)
Specimen A = Specimen B = Specimen C
Principal Stress Ratio vs. Axial Strain
12.0
10.0 M
£ 8.0
TN
i 60
£
£ 40
A _-—\ AR
—_—— —
2.0
0.0
0.0 5.0 10.0 15.0 20.0

Axial Strain (%)

CU Triaxial Test - Results Page 1 of 2

66S-0358 (B-22).HSD

Change in Pore Pressure vs. Axial Strain

7.0

so 1/

NN
™

g
()
S \
2
£ -1.0
g
& R M -
éﬁ 20 ™ \\—WM
© 5.0 MW
-7.0
0.0 5.0 10.0 15.0

Axial Strain (%)

20.0

Specimen A = Specimen B Specimen C

CU Triaxial Test - Results Page 2 of 2

66S-0358 (B-22).HSD
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Mohr Stress Circles at Maximum Deviator Stress Criterion

Effective Stress
(C'=5.00'=21.6)

20.0
—_
g
: /
& 100 / \
0.0
0.0 10.0 20.0 30.0 40.0 50.0
Normal Stress (psi)
s Specimen A pecimen B D c Tangent Line
Total Stress
(C=9.00=16.1)
20.0
@
H
2 100 / N
0.0
0.0 10.0 20.0 30.0 40.0 50.0

CU Triaxial Test - Results

Normal Stress (psi)

Page 1 of 3

66S-0358 (B-22).HSD

Mohr Stress Circles at Maximum Principal Stress Ratio Criterion

Effective Stress
(C'=2.30'=29.0)

£ 100 —
7
H
2
w

0.0

0.0 10.0 20.0 30.0
Normal Stress (psi)
Specimen B Spe Tangent Line
Total Stress
(C=220=222)

E-
£ 100
&
H
2
w

0.0

0.0 10.0 20.0 30.0

CU Triaxial Test - Results

Normal Stress (psi)

Page 2 of 3

66S-0358 (B-22).HSD




Shear Stress (psi)

Shear Stress (psi)

CU Triaxial Test - Results Page 3 of 3

Mohr Stress Circles at 10% Axial Strain Criterion
Effective Stress

(C'=4.70'=22.8)

20.0 /
100 % AN \
0.0
0.0 10.0 20.0 30.0 40.0 50.0
Normal Stress (psi)
e Specimen A pecimen B pecimen C Tangent Line
Total Stress
(C=7.60=18.7)
20.0
10.0 / N\
0.0

0.0 10.0 20.0 30.0 40.0 50.0

Normal Stress (psi)

66S-0358 (B-22).HSD
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LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 34542.1.1

TIP NO.: R-3421A

COUNTY: Richmond

DESCRIPTION: US 220 Bypass from US 74 Bypass West of Rockingham at SR 1109 Interchange to 0.3 miles South of SR 1140

Geologic Diameter Unit Unconfined
Sample # Boring # | Alignment| Station Offset Depth (ft) | Rock Type Ma Ugnit Run RQD | Length (in) (in) Weight | Compressive RMR
P (pcf) Strength (psi)
RS-7 FLY_1825 -FLY- 18+25 o' 39.0'to 39.5' Gabbro Pgb 100% 4.02 1.77 191.7 15,964 74
RS-8 FLY_ 1825 -FLY- 18+25 o' 46.7'to0 47.2'] Gabbro Pgb 94% 4.02 1.77 178.3 13,970 74
RS-3 RPC_2100R -RPC- 21+00 240'RT | 67.0'to 67.5'] Gabbro Pgb 98% 4.02 1.77 182.8 7,930 74
RS-4 RPC_2100R -RPC- 21+00 240'RT | 87.5'to0 88.0'| Gabbro Pgb 100% 4.05 1.77 189.2 12,539 74
RS-5 RPC_2750R -RPC- 27+50 40'RT ]59.0'to 59.5'] Gabbro Pgb 44% 4.03 1.77 181.2 10,371 67
RS-6 RPD_720R -RPD- 7420 40'RT |42.0'to 42.5'| Gabbro Pgb 100% 3.97 1.77 186.5 13,040 74
RS-1 LPC_875L -LPC- 8+75 20'LT |18.0'to 18.5'| Gabbro Pgb 97% 411 1.77 191.4 18,902 84
RS-2 LPC_875L -LPC- 8+75 20'LT |35.2'to35.7'] Gabbro Pgb 98% 411 1.77 188.5 15,792 84
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Unconfined Compression Test

Test Data Sheet

Project:
TIP No. :

Specimen Conditions

Diameter (in.) 1.77

Height (in.) 411

Area (in?) 2.46

Unit Wt. (pcf) 1914

Testing Conditions

Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

R-3421A Richmond County

Specimen Description:

Boring No.:
Sample ID:
Depth, ft.:

LPC_875L
RS-1
18.0 - 18.5

Dial Guage Axial Total Axial Axial Corrected Axial Axial
Reading Reading Load Deformation Strain Area’ Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)
1 0.000 60 0.000 0.0000 2.46 24.37 168.06
2 0.003 810 0.003 0.0007 2.46 329.06 2268.77
3 0.006 2780 0.006 0.0015 2.46 1129.35 7786.57
4 0.008 5740 0.008 0.0019 2.46 2331.81 16077.24
5 0.009 10120 0.009 0.0022 2.46 4111.12 28345.16
6 0.011 15542 0.011 0.0027 2.46 6313.70 43531.46
7 0.013 21110 0.013 0.0032 2.46 8575.58 59126.54
8 0.015 27560 0.015 0.0037 2.46 11195.72 77191.83
9 0.027 33495 0.027 0.0066 2.46 13606.31 93812.22
10 0.029 46532 0.029 0.0071 2.46 18902.09 130325.39
11 0.031 38097 0.031 0.0075 2.46 15475.58 106700.38
Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample

, PSI

Axial Stress

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

0.002

0.004

Axial Strain

0.006

0.008
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Unconfined Compression Test

Test Data Sheet

Project:
TIP No. :

Specimen Conditions

Diameter (in.) 1.77

Height (in.) 411

Area (in?) 2.46

Unit Wt. (pcf) 188.5

Testing Conditions

Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

R-3421A Richmond County

Specimen Description:

Boring No.:
Sample ID:
Depth, ft.:

LPC_875L
RS-2
35.2-35.7

Dial Guage Axial Total Axial Axial Corrected Axial Axial
Reading Reading Load Deformation Strain Area’ Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)
1 0.000 28 0.000 0.0000 2.46 11.37 78.43
2 0.002 384 0.002 0.0005 2.46 156.00 1075.57
3 0.003 1850 0.003 0.0007 2.46 751.55 5181.75
4 0.005 4562 0.005 0.0012 2.46 1853.27 12777.86
5 0.007 8940 0.007 0.0017 2.46 3631.77 25040.22
6 0.009 14980 0.009 0.0022 2.46 6085.43 41957.56
7 0.011 21232 0.011 0.0027 2.46 8625.18 59468.54
8 0.014 27120 0.014 0.0034 2.46 11017.01 75959.63
9 0.017 33420 0.017 0.0041 2.46 13576.17 93604.44
10 0.019 38762 0.019 0.0046 2.46 15746.17 108566.05
11 0.022 38874 0.022 0.0054 2.46 15791.55 108878.95
12 0.024 33652 0.024 0.0058 2.46 13670.18 94252.63
Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample
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Unconfined Compression Test
@ Test Data Sheet
P ®
Project: R-3421A Richmond County
TIP No. :
Specimen Conditions
Diameter (in.) 1.77
Height (in.) 4.02
Area (in?) 2.46
Unit Wt. (pcf) 182.8
Testing Conditions
Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

Boring No.:
Sample ID: RS-3
Depth, ft.:

Specimen Description:

RPC_2100R

67.0-67.5

Dial Guage Axial Total Axial Axial Corrected Axial Axial

Reading Reading Load Deformation Strain Area’ Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)
1 0.000 30 0.000 0.0000 2.46 12.19 84.03

2 0.002 897 0.002 0.0005 2.46 364.40 2512.45

3 0.003 2792 0.003 0.0007 2.46 1134.23 7820.24

4 0.005 6150 0.005 0.0012 2.46 2498.38 17225.73

5 0.008 10872 0.008 0.0020 2.46 4416.62 30451.51

6 0.010 16866 0.010 0.0025 2.46 6851.57 47239.93

7 0.012 19520 0.012 0.0030 2.46 7929.68 54673.24

Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample
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SINCE

R

®
1881

Unconfined Compression Test

Test Data Sheet

Project:
TIP No. :

Specimen Conditions

Diameter (in.) 1.77

Height (in.) 4.05

Area (in?) 2.45

Unit Wt. (pcf) 189.2

Testing Conditions

Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

R-3421A Richmond County

Specimen Description:

Boring No.:
Sample ID:
Depth, ft.:

RPC_2100R
RS-4
87.5' - 88.0'

Dial Guage Axial Total Axial Axial Corrected Axial Axial
Reading Reading Load Deformation Strain Areat Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)
1 0.000 28 0.000 0.0000 2.45 11.41 78.69
2 0.003 679 0.003 0.0007 2.45 276.78 1908.31
3 0.004 2756 0.004 0.0010 2.45 1123.41 7745.62
4 0.005 5889 0.005 0.0012 2.45 2400.48 16550.75
5 0.007 10156 0.007 0.0017 2.45 4139.78 28542.80
6 0.009 16235 0.009 0.0022 2.45 6617.67 45627.22
7 0.011 22139 0.011 0.0027 2.45 9024.19 62219.66
8 0.014 24842 0.014 0.0035 2.45 10125.90 69815.68
9 0.016 28352 0.016 0.0040 2.45 11556.57 79679.75
10 0.021 30762 0.021 0.0052 2.45 12538.75 86451.68
11 0.027 26895 0.027 0.0067 2.45 10962.38 75582.98
Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample
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SINCE

R

®
1881

Unconfined Compression Test

Test Data Sheet

Project:
TIP No. :

Specimen Conditions

Diameter (in.) 1.77

Height (in.) 4.03

Area (in?) 2.45

Unit Wt. (pcf) 181.2

Testing Conditions

Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

R-3421A Richmond County

Specimen Description:

Boring No.:
Sample ID:
Depth, ft.:

RPC_2750R
RS-5
59.0' - 59.5'

Dial Guage Axial Total Axial Axial Corrected Axial Axial

Reading Reading Load Deformation Strain Area’ Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)
1 0.000 35 0.000 0.0000 2.45 14.27 98.37

2 0.002 438 0.002 0.0005 2.45 178.54 1230.99

3 0.004 2150 0.004 0.0010 2.45 876.39 6042.48

4 0.006 4883 0.006 0.0015 2.45 1990.41 13723.40

5 0.008 8936 0.008 0.0020 2.45 3642.48 25114.00

6 0.011 13422 0.011 0.0027 2.45 5471.01 37721.31

7 0.014 11572 0.014 0.0035 2.45 4716.89 32521.81

8 0.017 17893 0.017 0.0042 2.45 7293.35 50285.90

9 0.020 20432 0.020 0.0050 2.45 8328.21 57421.00

10 0.023 25443 0.023 0.0057 2.45 10370.65 71503.11

Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample
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SINCE

R

®
1881

Unconfined Compression Test

Test Data Sheet

Project:
TIP No. :

Specimen Conditions

Diameter (in.) 1.77

Height (in.) 3.97

Area (in?) 2.45

Unit Wt. (pcf) 186.5

Testing Conditions

Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

R-3421A Richmond County

Specimen Description:

Boring No.:
Sample ID:
Depth, ft.:

RPD_720R
RS-6
42.0-45.0

Dial Guage Axial Total Axial Axial Corrected Axial Axial

Reading Reading Load Deformation Strain Areat Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)

1 0.000 40 0.000 0.0000 2.45 16.31 112.42

2 0.002 792 0.002 0.0005 2.45 322.84 2225.89

3 0.005 2689 0.005 0.0013 2.45 1096.09 7557.30

4 0.007 6440 0.007 0.0018 2.45 2625.07 18099.21

5 0.009 10840 0.009 0.0023 2.45 4418.57 30464.98

6 0.011 17092 0.011 0.0028 2.45 6966.96 48035.49

7 0.013 23541 0.013 0.0033 2.45 9595.62 66159.48

8 0.016 29132 0.016 0.0040 2.45 11874.49 81871.78

9 0.018 31442 0.018 0.0045 2.45 12816.01 88363.29

10 0.021 31992 0.021 0.0053 2.45 13040.09 89908.31

11 0.023 25400 0.023 0.0058 2.45 10353.11 71382.21

Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample
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SINCE

R

®
1881

Unconfined Compression Test

Test Data Sheet

Project:
TIP No. :

Specimen Conditions

Diameter (in.) 1.77

Height (in.) 4.02

Area (in?) 2.46

Unit Wt. (pcf) 191.7

Testing Conditions

Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

R-3421A Richmond County

f

e

FIR

Dial Guage Axial Total Axial Axial Corrected Axial Axial
Reading Reading Load Deformation Strain Areat Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)
1 0.000 40 0.000 0.0000 2.46 16.29 112.29
2 0.003 650 0.003 0.0007 2.46 264.66 1824.74
3 0.005 2750 0.005 0.0012 2.46 1119.69 7720.00
4 0.007 6158 0.007 0.0017 2.46 2507.28 17287.10
5 0.009 10668 0.009 0.0022 2.46 4343.54 29947.69
6 0.010 16814 0.010 0.0025 2.46 6845.91 47200.89
7 0.012 23422 0.012 0.0030 2.46 9536.34 65750.79
8 0.014 30472 0.014 0.0035 2.46 12406.71 85541.30
9 0.017 35673 0.017 0.0042 2.46 14524.20 100140.85
10 0.021 39210 0.021 0.0052 2.46 15964.12 110068.78
Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample

Boring No.: FLY_1825
Sample ID: RS-7
Depth, ft.:  39.0'- 39.5'

Specimen Description:
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SINCE

R

®
1881

Unconfined Compression Test

Test Data Sheet

Project:
TIP No. :

Specimen Conditions

Diameter (in.) 1.77

Height (in.) 4.02

Area (in?) 2.46

Unit Wt. (pcf) 178.3

Testing Conditions

Loading Rate (%/min): | 0.02 in/min.

Youngs Modulus (average, ksf):

R-3421A Richmond County

Specimen Description:

Boring No.:
Sample ID:
Depth, ft.:

FLY_ 1825
RS-8
46.7' - 47.2'

Dial Guage Axial Total Axial Axial Corrected Axial Axial
Reading Reading Load Deformation Strain Area’ Stress Stress
No. (in) (lbs)* (in) (in%) (psi) (Kpa)
1 0.000 25 0.000 0.0000 2.46 10.18 70.18
2 0.003 958 0.003 0.0007 2.46 390.06 2689.38
3 0.005 2686 0.005 0.0012 2.46 1093.63 7540.33
4 0.006 4279 0.006 0.0015 2.46 1742.23 12012.29
5 0.009 6940 0.009 0.0022 2.46 2825.66 19482.28
6 0.012 11284 0.012 0.0030 2.46 4594.32 31676.71
7 0.015 17016 0.015 0.0037 2.46 6928.07 47767.36
8 0.018 23492 0.018 0.0045 2.46 9564.70 65946.31
9 0.021 26348 0.021 0.0052 2.46 10727.43 73963.07
10 0.025 27842 0.025 0.0062 2.46 11335.59 78156.19
11 0.029 31496 0.029 0.0072 2.46 12823.15 88412.57
12 0.033 32476 0.033 0.0082 2.46 13222.02 91162.63
13 0.037 34313 0.037 0.0092 2.46 13969.78 96318.27
Notes: 1. Right Cylinder Correction Method 2. *Specimen failed violently resulting in complete destruction of sample
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SINCE Froehling Robertson, Inc. 654
Dilatometer Data and Interpretation (ASTM D6635)
N, Test Boring ID: 173_12500L_160
Date: 3/10/15 AA avg.: 0.00 Notes: The boring was pre-augered to a depth of 3 feet. Testing was performed from a depth of 4 to 6 feet below existing grades. At a depth of 6.5-feet F&R
DMT Operator: M. D_UBOiS AB avg.: 0.60 encountered refusal of the DMT blade. F&R augered to a depth of 18 feet and resumed DMT sounding at 19-feet. The sounding continued to a termination
ng Operator: D. Tigor Pre Dirill Depth: 3.0 depth of 35-feet.
Rig Type: CME 55
GWT Depth: 34.0
Ko
Depth A B C Pq P, P, Eq Eq o i Y Pl(J)c;e c'y Horilzgntal In-Situ M M Cy e .
() (bars) | (bars) | (bars) bars bars bars (bars) (ksf) N:‘;Le;;a' (pcf) | Pressure | (psf) Stress Prlzz:Sre Ru Ruo gf;:g [\)/farlt:ﬁ OCR (psf) ¢ Description Soil Type Es (psh Es (ks
(psf) Index Coeff. Constrained | Constrained
Modulus (bar) | Modulus (ksf)
4 1.35 4.85 1.21 4.25 105.7 221 2.53 112.3 0.0 449.3 5.6 1.98 0.43 209.7 437 38 Low Rigidity | SILTY SAND 349556 350
5 6.25 22.80 5.45 22.20 581.1 1214 3.07 124.8 0.0 574.1 19.8 3.15 0.51 1835.3 3824 43 Rigid SILTY SAND | 3058835 3059
6 9.20 27.40 0.80 8.32 26.80 0.80 641.3 1340 2.22 134.2 0.0 708.2 24.5 3.35 0.38 2154.6 4489 44 Very Rigid SILTY SAND | 3590991 3591
19 14.60 24.60 14.13 24.00 3425 716 0.70 131.0 0.0 2411.8 12.2 2.08 2.69 0.15 924.5 1926 16.88 5108 Very Dense | CLAYEY SILT 1540844 1541
20 8.55 15.00 1.05 8.26 14.40 1.05 213.1 445 0.74 121.7 0.0 25334 6.8 1.44 2.11 0.16 451.0 940 6.76 2578 Dense CLAYEY SILT 751712 752
21 6.25 17.60 5.71 17.00 391.7 818 1.98 124.8 0.0 2658.2 4.5 1.75 0.35 687.9 1433 37 Rigid SILTY SAND | 1146463 1146
22 4.35 14.00 0.15 3.90 13.40 0.15 329.7 689 2.44 118.6 0.0 2776.8 2.9 1.39 0.42 459.6 957 34 | Medium Rigidity | SILTY SAND 765932 766
23 3.85 12.60 0.15 3.44 12.00 0.15 296.9 620 2.49 118.6 0.0 28954 2.5 1.24 0.42 370.4 772 33 | Medium Rigidity | SILTY SAND 617351 617
24 3.85 13.00 0.15 3.42 12.40 0.15 3115 651 2.62 118.6 0.0 3013.9 2.4 1.22 0.44 379.7 791 33 | Medium Rigidity | SILTY SAND 632759 633
25 6.70 18.40 6.15 17.80 404.4 845 1.90 124.8 0.0 3138.7 4.1 1.66 0.33 673.1 1402 36 Rigid SILTY SAND | 1121760 1122
26 2.15 10.60 0.10 1.76 10.00 0.10 286.0 598 4.69 118.6 0.0 3257.3 1.1 0.60 0.75 243.8 508 29 | Medium Rigidity SAND 406375 406
27 3.05 11.00 0.10 2.68 10.40 0.10 267.8 560 2.88 118.6 0.0 3375.8 1.7 0.93 0.48 248.7 518 31 | Medium Rigidity | SILTY SAND 414506 415
28 3.65 12.20 0.10 3.25 11.60 0.10 289.7 605 2.57 118.6 0.0 3494.4 1.9 1.03 0.43 299.7 624 32 | Medium Rigidity | SILTY SAND 499434 499
29 2.45 7.20/ 0.15 2.24 6.60 0.15 151.2 316 1.94 112.3 0.0 3606.7 1.3 0.59 0.34 128.9 269 30 Low Rigidity | SILTY SAND 214835 215
30 2.20 3.35/ 1.05 2.17 2.75 1.05 20.0 42 0.27 99.8 0.0 3706.6 1.2 0.31 0.35 0.09 17.1 36 0.47 442 Very Soft CLAY 28472 28
30.5 2.85 4.80 0.95 2.78 4.20 0.95 49.2 103 0.51 106.1 0.0 3759.6 1.5 0.41 0.59 0.13 41.9 87 0.67 600 Soft SILTY CLAY 69886 70
31 1.65 8.45 0.15 1.34 7.85 0.15 225.9 472 4.86 112.3 0.0 3815.8 0.7 0.23 0.78 192.6 401 26 Low Rigidity SAND 320959 321
31.5 4.80 13.20 0.20 4.41 12.60 0.20 284.2 594 1.86 118.6 0.0 3875.0 2.4 1.15 0.33 326.5 680 33 | Medium Rigidity | SILTY SAND 544137 544
32 5.75 11.20 0.65 5.51 10.60 0.65 176.7 369 0.92 112.3 0.0 3931.2 2.9 0.77 1.27 0.19 224.5 468 1.81 1392 Medium Dense SILT 374194 374
33 6.20 8.65 4.20 6.11 8.05 4.20 67.4 141 0.32 112.3 0.0 4043.5 3.2 0.82 1.32 0.10 89.4 186 2.04 1573 Medium Stiff CLAY 148945 149
34 7.75 11.60 4.85 7.59 11.00 4.85 118.4 247 0.45 118.6 0.0 4162.1 3.8 0.95 1.52 0.12 180.0 375 2.73 2049 Stiff SILTY CLAY 299946 300
35 12.40 19.60 4.95 12.07 19.00 4.95 240.5 502 0.58 118.6 62.4 4218.2 6.0 1.31 1.98 0.14 476.7 993 5.50 3636 Stiff SILTY CLAY 794455 794
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SINCE
FROEHLING & ROBERTSON, INC.
Dilatometer Sounding Summary
Client: HDR Engineering Test Date:
’ Project: R3142A Richmond County Dilatometer Operator:
1881 Location:  Richmond County, North Carolina Dilatometer:
Sounding: Test Boring ID: 173_12500L_160 F&R Project No.:
Material Index (ID) Constrained Modulus (ksf) Undrained Shear Strength (psf)
0.10 1.00 10.00 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 6000
0 CLAY S‘ILT SAND ‘ 0 0 0
i i \\\ 5
5 > 5 \\

10 10 1 10 0]
151 15 - 15 15 1
=
g .

20 \\ 20 1 >/ 20 ° 20

25 - 25 o> 25 251

30 1 <:> 30 1 30 1 o 30

[ ]
L R
®
35 5 - 35 35 o 35
Notes:

The boring was pre-augered to a depth of 3 feet. Testing was performed from a depth of 4 to 6 feet below existing grades. At a depth of

6.5-feet F&R encountered refusal of the DMT blade. F&R augered to a depth of 18 feet and resumed DMT sounding at 19-feet. The
sounding continued to a termination depth of 35-feet.
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SINCE Froehling Robertson, Inc.
Dilatometer Data and Interpretation (ASTM D6635)
‘ Test Boring ID: FLY_825R
1881
Date: 3/12/15 ) AA avg.: 0.05 Notes: F&R attempted to push the dilatometer from the ground surface to a termination depth of 45 feet. At a depth of 3 feet F&R encountered refusal of the DMT
DMT Operatc_’“ M. D_UBO'S AB avg.: _ 0.50 blade. F&R augered to a depth of 14 feet and was able to perform testing to a depth of 16 feet before reaching regusal again. F&R augered to a depth of 18
:g ?§§g?tor. 2MTégsosr Pre Drill Depth: 0.0 feet and performed testing to a depth of 28 feet. At 28.5 feet F&R encountered refusal of the DMT blade. F&R augered to a depth of 33 feet and then
GWT Depth: 50.5 continued DMT testing to the termination depth of 45 feet.
Ko
Depth A B C Pq P, P, Eq Eq o i Y Pl(J)c;e c'y Horilzgntal In-Situ M M Cy e .
() (bars) | (bars) | (bars) bars bars bars (bars) (ksf) N:‘;Le;;a' (pcf) | Pressure | (psf) Stress Pri‘;::j‘re Ru Ruo ngfg [\)/farlﬁﬂ OCR (psf) ¢ Description Soil Type Es (psh Es (ks
(psf) Index Coeff. Constrained | Constrained
Modulus (bar) | Modulus (ksf)
1 0.65 4.30 0.55 3.80 112.9 236 5.97 106.1 0.0 106.1 10.7 2.57 0.95 290.8 606 41 Loose SAND 484672 485
2 2.60 6.65 0.60 2.48 6.15 0.65 127.5 266 1.48 106.1 0.0 212.2 24.4 3.34 0.27 427.6 891 Low Density | SANDY SILT 712709 713
15 3.45 21.60 2.62 21.10 641.3 1340 7.05 118.6 0.0 1753.4 3.1 1.49 1.11 957.6 1995 35 | Medium Rigidity SAND 1595920 1596
16 13.80 33.80, 1.95 12.88 33.30 2.00 708.7 1481 1.59 131.0 0.0 1884.5 14.3 2.84 0.29 2016.5 4201 Very Dense | SANDY SILT | 3360820 3361
19 6.60 20.40 5.99 19.90 482.8 1009 2.32 124.8 0.0 2258.9 55 1.96 0.40 949.3 1978 38 Rigid SILTY SAND | 1582238 1582
20 8.70 20.20 8.20 19.70 399.0 834 1.40 121.7 0.0 2380.6 7.2 2.18 0.26 872.4 1818 Dense SANDY SILT | 1454070 1454
21 7.80 20.40 7.25 19.90 439.0 917 1.75 121.7 0.0 2502.2 6.1 2.02 0.31 890.7 1856 Dense SANDY SILT | 1484454 1484
23.5 6.10 10.20| 1.50 5.97 9.70 1.55 129.3 270 0.62 112.3 0.0 2783.0 4.5 1.07 1.68 0.14 217.8 454 3.52 1680 Medium Dense | CLAYEY SILT | 363051 363
24 6.10 9.80 1.25 5.99 9.30 1.30 114.8 240 0.55 112.3 0.0 2839.2 4.4 1.06 1.67 0.13 191.8 400 3.43 1678 Medium Stiff | SILTY CLAY 319620 320
25 4.65 12.40 4.34 11.90 262.3 548 1.74 112.3 0.0 29515 3.1 1.38 0.31 362.6 755 Medium Dense | SANDY SILT 604356 604
26 4.60 17.40 4.04 16.90 446.3 933 3.19 124.8 0.0 3076.3 2.7 1.38 0.53 616.0 1283 34 Rigid SILTY SAND | 1026746 1027
27 16.40 25.20, 8.75 16.04  24.70 8.80 300.6 628 0.54 127.9 0.0 3204.2 10.5 1.89 2.54 0.13 766.5 1597 13.20 5574 Hard SILTY CLAY | 1277419 1277
28 23.20 33.20 13.40 22.78 32.70 13.45 344.3 719 0.44 127.9 0.0 3332.2 14.3 2.28 2.84 0.12 979.8 2041 21.47 8558 Hard SILTY CLAY | 1633068 1633
34 7.55 14.20| 2.25 7.30 13.70 2.30 222.3 464 0.88 121.7 0.0 4062.2 3.8 0.94 151 0.18 337.3 703 2.67 1962 Dense CLAYEY SILT | 562120 562
35 10.80 16.40| 5.60 10.60 15.90 5.65 184.0 384 0.50 118.6 0.0 4180.8 53 1.21 1.85 0.13 342.2 713 4.57 3107 Stiff SILTY CLAY 570330 570
36 9.75 18.60| 2.50 9.39 18.10 2.55 302.4 632 0.93 121.7 0.0 4302.5 4.6 1.09 1.71 0.19 519.1 1081 3.61 2650 Dense SILT 865134 865
37 7.05 18.80| 0.15 6.54 18.30 0.20 408.1 853 1.80 121.7 0.0 4424.2 3.1 1.39 0.32 567.9 1183 Dense SANDY SILT 946482 946
38 6.45 19.20| 0.15 5.89 18.70 0.20 444.5 929 2.17 124.8 0.0 4549.0 2.7 1.29 0.38 577.0 1202 34 Rigid SILTY SAND 961608 962
39 5.40 17.80| 0.20 4.86 17.30 0.25 431.8 902 2.56 124.8 0.0 4673.8 2.2 1.13 0.43 489.3 1019 33 Rigid SILTY SAND 815471 815
40 5.35 15.20 0.30 4.94 14.70 0.35 338.8 708 1.98 124.8 0.0 4798.6 2.1 1.06 0.35 360.9 752 33 Rigid SILTY SAND 601578 602
41 4.45 14.60 4.02 14.10 349.8 731 251 118.6 0.0 4917.1 1.7 0.91 0.43 318.7 664 31 | Medium Rigidity SILTY SAND 531107 531
42 4.45 17.00 3.90 16.50 437.2 914 3.23 124.8 0.0 5041.9 1.6 0.92 0.53 402.1 838 31 Rigid SILTY SAND 670174 670
43 5.00 15.20 4.57 14.70 351.6 735 2.22 124.8 0.0 5166.7 1.8 0.95 0.38 333.9 696 32 Rigid SILTY SAND 556559 557
44 5.55 19.00 4.96 18.50 470.0 982 2.73 124.8 0.0 5291.5 2.0 1.05 0.46 497.2 1036 32 Rigid SILTY SAND 828604 829
45 5.15 17.80 4.60 17.30 440.9 921 2.76 124.8 0.0 5416.3 1.8 0.97 0.46 429.2 894 31 Rigid SILTY SAND 715358 715
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Test Boring ID: FLY_825R

Constrained Modulus (ksf)

10

15

20 4

25 4

30 4

35 4

40 A

45

CLAY SILT SAND
—1/51

AV

[

1.00 10;00 0 1000 2000 3000 4000
0
N
5 .
10 1
15 — ]
20 - /(
a <\
30 -
sl U
40 1 g
45

Test Date:

Dilatometer Operator:

Dilatometer:
F&R Project No.:

Undrained Shear Strength (psf)

0 1000 2000 3000 4000 5000 6000
0 0

5 5

10 - 10 +

15 A 15 4

20 + 20 I

) [

25 25 |

[ ]

30 30 |

o [

35 o 35 |

o [

40 a0 |

45 a5 L

0

3/12/2015
M. DuBois
GB135
665-0358

Horiz Stress Index

10 2

(Ko)

0

30

e

—

F&R attempted to push the dilatometer from the ground surface to a termination depth of 45 feet. At a depth of 3 feet F&R

encountered refusal of the DMT blade. F&R augered to a depth of 14 feet and was able to perform testing to a depth of 16 feet before
reaching regusal again. F&R augered to a depth of 18 feet and performed testing to a depth of 28 feet. At 28.5 feet F&R encountered

refusal of the DMT blade. F&R augered to a depth of 33 feet and then continued DMT testing to the termination depth of 45 feet.
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SINCE Froehling Robertson, Inc.
Dilatometer Data and Interpretation (ASTM D6635)
e Test Boring ID: RPC_2100R
Date: 3/11/15 AA avg.: 0.05 Notes: The boring was pre-augered to a depth of 3 feet.
DMT Operator: M. DuBois AB avg.: 0.45
Rig Operator: D. Tigor Pre Drill Depth: 3.0
Rig Type: CME 55
GWT Depth: 27.0
o Ko Ko
Depth A B C Po P, P, Eq Eq o ) Plcj>re o'y Horizontal | M-S M M Cy o .
(ftp) (bars) (bars) (bars) bars bars bars (bars) (ksf) N:z;:je;(al (p?:f) Pressure (psf) Stress Prizgﬂre Ru Ruo \lea:it:](;a:; \lea:it:](;a:; OCcR (psf) ¢ Description Soil Type Es (psh) Es (ks
(ps) Index Coeff. Constrained | Constrained
Modulus (bar) | Modulus (ksf)
4 8.85 21.80 8.28 21.35 453.6 948 1.58 121.7 0.0 486.7 35.5 3.70 0.29 1683.5 3507 Dense SANDY SILT | 2805813 2806
5 10.00 22.000 2.05 9.48 21.55 2.10 419.0 875 1.27 121.7 0.0 608.4 325 3.62 0.24 1520.0 3167 Dense SANDY SILT | 2533343 2533
6 10.80 2180, 1.45 10.33 21.35 1.50 382.6 799 1.07 121.7 0.0 730.1 29.5 3.46 3.53 0.21 1352.8 2818 66.75 4653 Dense SILT 2254682 2255
7 8.35 20.60, 0.85 7.81 20.15 0.90 428.1 895 1.58 121.7 0.0 851.8 19.2 3.12 0.29 1337.8 2787 Dense SANDY SILT | 2229738 2230
8 5.45 16.20 4.99 15.75 373.5 780 2.16 124.8 0.0 976.6 10.7 2.56 0.37 959.4 1999 41 Rigid SILTY SAND | 1599035 1599
9 2.95 12.40 2.55 11.95 326.1 681 3.68 118.6 0.0 1095.1 4.9 1.88 0.60 613.2 1278 37 | Medium Rigidity SAND 1022065 1022
10 1.10 4.25 1.02 3.80 96.6 202 2.73 106.1 0.0 1201.2 1.8 0.97 0.46 93.5 195 31 Loose SILTY SAND 155900 156
10.5 2.70 14.60 2.18 14.15 415.4 868 5.49 118.6 0.0 1260.5 3.6 1.62 0.87 673.1 1402 35 | Medium Rigidity SAND 1121911 1122
11 1.25 4.80 1.15 4.35 111.1 232 2.79 112.3 0.0 1316.6 1.8 1.00 0.47 111.2 232 32 Low Rigidity | SILTY SAND 185276 185
11.5 3.05 11.20 2.72 10.75 278.7 582 2.96 118.6 0.0 1375.9 4.1 1.73 0.49 483.2 1007 36 | Medium Rigidity | SILTY SAND 805399 805
12 2.20 8.70 1.95 8.25 218.6 457 3.23 118.6 0.0 1435.2 2.8 1.41 0.53 308.3 642 34 | Medium Rigidity | SILTY SAND 513889 514
13 1.90 6.85 1.73 6.40 162.1 339 2.70 112.3 0.0 1547.5 2.3 1.21 0.46 196.4 409 33 Low Rigidity | SILTY SAND 327289 327
14 3.00 10.60 2.70 10.15 258.7 541 2.77 118.6 0.0 1666.1 34 1.54 0.46 399.9 833 35 | Medium Rigidity | SILTY SAND 666461 666
15 4.70 14.20 4.30 13.75 327.9 685 2.20 124.8 0.0 1790.9 5.0 1.86 0.38 613.3 1278 37 Rigid SILTY SAND | 1022153 1022
16 6.95 21.20 6.31 20.75 501.0 1047 2.29 124.8 0.0 1915.7 6.9 2.16 0.39 1084.5 2259 39 Rigid SILTY SAND | 1807550 1808
17 4.15 17.20 3.57 16.75 457.3 955 3.69 118.6 0.0 2034.2 3.7 1.63 0.60 747.2 1557 36 | Medium Rigidity SAND 1245251 1245
18 4.95 19.40 4.30 18.95 508.3 1062 3.40 124.8 0.0 2159.0 4.2 1.74 0.56 886.5 1847 36 Rigid SAND 1477432 1477
19 3.65 12.20 3.30 11.75 293.3 613 2.56 118.6 0.0 2277.6 3.0 1.43 0.43 419.9 875 35 | Medium Rigidity | SILTY SAND 699840 700
20 2.60 10.00 2.31 9.55 251.4 525 3.14 118.6 0.0 2396.2 2.0 1.11 0.52 279.0 581 32 | Medium Rigidity | SILTY SAND 464931 465
21 9.25 28.20 8.38 27.75 672.2 1405 2.31 134.2 0.0 2530.3 6.9 2.16 0.40 1458.6 3039 39 Very Rigid SILTY SAND | 2430964 2431
22 7.05 22.20 6.37 21.75 533.8 1115 2.42 124.8 0.0 2655.1 5.0 1.87 0.41 1003.0 2090 37 Rigid SILTY SAND | 1671620 1672
23 7.05 19.80 0.15 6.49 19.35 0.20 446.3 933 1.98 124.8 0.0 2779.9 4.9 1.83 0.35 818.5 1705 37 Rigid SILTY SAND | 1364211 1364
24 10.80 28.20 10.01 27.75 615.8 1287 1.77 131.0 0.0 2911.0 7.2 2.19 0.32 1350.0 2812 Very Dense | SANDY SILT | 2249933 2250
25 11.20 27.80, 1.65 10.45 27.35 1.70 586.6 1226 1.62 131.0 0.0 3042.0 7.2 2.18 0.29 1283.5 2674 Very Dense | SANDY SILT | 2139212 2139
26 3.70 11.40 3.39 10.95 262.3 548 2.23 118.6 0.0 3160.6 2.2 1.13 0.38 296.2 617 33 | Medium Rigidity | SILTY SAND 493717 494
27 2.75 9.85 2.47 9.40 240.5 502 2.81 118.6 0.0 3279.1 1.6 0.87 0.47 210.0 437 31 | Medium Rigidity | SILTY SAND 349918 350
28 2.55 9.05 2.30 8.60 218.6 457 2.78 118.6 62.4 3335.3 1.4 0.78 0.47 186.4 388 30 | Medium Rigidity | SILTY SAND 310605 311
29 3.30 11.60 2.96 11.15 284.2 594 2.82 118.6 124.8 | 33914 1.8 0.98 0.47 280.6 585 32 | Medium Rigidity | SILTY SAND 467637 468
30 2.20 9.55 1.91 9.10 249.6 521 3.96 118.6 187.2 | 3447.6 1.1 0.58 0.64 212.8 443 29 | Medium Rigidity SAND 354608 355
31 2.75 9.80 2.47 9.35 238.6 499 2.92 118.6 249.6 | 3503.8 1.4 0.78 0.49 203.4 424 30 | Medium Rigidity | SILTY SAND 339077 339
32 2.85 12.60 2.44 12.15 337.0 704 4.24 118.6 312.0 | 3559.9 1.3 0.76 0.69 287.3 599 30 | Medium Rigidity SAND 478850 479
33 13.20 18.80 5.15 13.00 18.35 5.20 185.8 388 0.42 118.6 3744 | 3616.1 7.4 1.52 2.20 0.11 409.8 854 7.71 4086 Stiff SILTY CLAY 683042 683
34 5.85 11.80 5.63 11.35 198.6 415 1.06 112.3 436.8 | 3666.0 3.1 0.80 1.33 0.21 265.0 552 1.97 1388 Medium Dense SILT 441666 442
35 8.40 12.60 4.35 8.27 12.15 4.40 134.8 282 0.48 118.6 499.2 | 3722.2 4.5 1.08 1.69 0.12 228.2 475 3.55 2260 Stiff SILTY CLAY 380388 380
36 7.30 10.40 3.80 7.22 9.95 3.85 94.7 198 0.39 112.3 561.6 | 3772.1 3.9 0.96 1.53 0.11 145.0 302 2.78 1882 Medium Stiff | SILTY CLAY 241716 242
37 9.00 14.60 4.00 8.80 14.15 4.05 185.8 388 0.63 121.7 624.0 | 38314 4.6 1.10 1.71 0.14 319.3 665 3.71 2409 Dense CLAYEY SILT | 532087 532
38 8.50 12.40 4.40 8.38 11.95 4.45 123.9 259 0.44 118.6 686.4 | 3887.5 4.3 1.05 1.65 0.12 204.6 426 3.33 2244 Stiff SILTY CLAY 340962 341
39 7.85 11.60 4.10 7.74 11.15 4.15 118.4 247 0.46 118.6 748.8 | 3943.7 3.9 0.97 1.54 0.12 183.1 382 2.85 2005 Stiff SILTY CLAY 305249 305
40 6.35 13.60 0.65 6.06 13.15 0.70 245.9 514 1.25 121.7 811.2 | 4003.0 3.0 1.30 0.24 321.7 670 Dense SANDY SILT 536202 536
41 4.80 14.00 4.42 13.55 317.0 662 2.29 118.6 873.6 | 4059.1 2.1 1.05 0.39 334.8 697 32 | Medium Rigidity | SILTY SAND 557965 558
42 7.35 17.60 6.91 17.15 355.2 742 1.58 121.7 936.0 | 41184 3.3 1.43 0.29 509.1 1061 Dense SANDY SILT 848436 848
43 7.15 10.20 4.30 7.07 9.75 4.35 92.9 194 0.41 112.3 998.4 | 4168.3 3.3 0.85 1.37 0.11 127.6 266 2.19 1719 Medium Stiff | SILTY CLAY 212704 213
44 6.70 9.20/ 4.30 6.65 8.75 4.35 72.9 152 0.34 112.3 | 1060.8 | 4218.2 3.0 0.79 1.28 0.10 93.9 196 1.92 1568 Medium Stiff CLAY 156434 156
45 7.95 24.40 7.20 23.95 581.1 1214 2.51 124.8 | 1123.2 | 4280.6 3.3 1.49 0.43 867.8 1808 35 Rigid SILTY SAND | 1446412 1446
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SINCE
FROEHLING & ROBERTSON, INC.
Dilatometer Sounding Summary
Client: HDR Engineering Test Date:
’ Project: R3142A Richmond County Dilatometer Operator:
1881 Location:  Richmond County, North Carolina Dilatometer:
Sounding: Test Boring ID: RPC_2100R F&R Project No.:
Material Index (ID) Constrained Modulus (ksf) Undrained Shear Strength (psf)
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Notes: The boring was pre-augered to a depth of 3 feet.
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SINCE Froehling Robertson, Inc.
Dilatometer Data and Interpretation (ASTM D6635)
el Test Boring ID: RPD_2125R
Date: 3/10/15 AA avg.: 0.05 Notes: The boring was pre-augered to a depth of 3 feet. At a depth of 22.2 feet F&R encountered refusal of the DMT blade. F&R discussed the sounding with HDR
DMT Operator: M. DuBois AB avg.: 0.50 and the sounding was terminated at that depth.
Rig Operator: D. Tigor Pre Dirill Depth: 3.0
Rig Type: CME 55
GWT Depth: Unknown
Ko
Depth A B C Pq P, P, Eq Eq o i Y Pl(J)c;e c'y Horilzgntal In-Situ M M Cy e .
() (bars) | (bars) | (bars) bars bars bars (bars) (ksf) N:‘;Le;;a' (pcf) | Pressure | (psf) Stress Prlzz:Sre Ru Ruo gf;:g [\)/farlt:ﬁ OCR (psf) ¢ Description Soil Type Es (psh Es (ks
(psf) Index Coeff. Constrained | Constrained
Modulus (bar) | Modulus (ksf)
4/ 10.60/ 21.80 10.12 | 21.30 388.0 811 1.11 121.7 0.0 486.7 43.4 4.26 3.89 0.22 1514.0 3154 121.73 5020 Dense SILT 2523416 2523
5 13.20 24.60 0.90 12.71  24.10 0.95 395.3 826 0.90 131.0 0.0 617.8 43.0 4.24 3.88 0.18 1538.5 3205 119.76 6288 Very Dense | CLAYEY SILT | 2564244 2564
6 13.80 24.00 2.20 13.37  23.50 2.25 351.6 735 0.76 131.0 0.0 748.8 37.3 3.93 3.75 0.16 1321.1 2752 96.00 6385 Very Dense | CLAYEY SILT | 2201774 2202
7 1220 21.80 1.95 11.80 21.30 2.00 329.7 689 0.81 131.0 0.0 879.8 28.0 3.36 3.48 0.17 1149.3 2394 61.43 5246 Very Dense | CLAYEY SILT | 1915526 1916
8 1020 17.80 1.85 9.90 17.30 1.90 256.9 537 0.75 121.7 0.0 1001.5 20.6 2.83 3.19 0.16 820.9 1710 38.16 4078 Dense CLAYEY SILT | 1368164 1368
9 750 1480 1.10 7.21 14.30 1.15 245.9 514 0.98 121.7 0.0 1123.2 13.4 2.20 2.78 0.20 685.3 1428 19.48 2668 Dense SILT 1142144 1142
10 595 12.00 0.20 5.73 11.50 0.25 200.4 419 1.01 121.7 0.0 1244.9 9.6 1.79 2.46 0.20 494.4 1030 11.57 1948 Dense SILT 824078 824
11 470 10.20 4.50 9.70 180.4 377 1.15 112.3 0.0 1357.2 6.9 1.45 2.14 0.22 386.7 806 6.95 1412 Medium Dense SILT 644427 644
12 4.05 8.65 3.90 8.15 147.6 308 1.09 112.3 0.0 1469.5 5.5 1.25 191 0.21 283.2 590 4.90 1156 Medium Dense SILT 472071 472
13 3.25 7.50 3.12 7.00 134.8 282 1.25 112.3 0.0 1581.8 4.1 1.63 0.24 220.0 458 Medium Dense = SANDY SILT 366686 367
14 2.50 5.65 2.42 5.15 94.7 198 1.13 106.1 0.0 1687.9 3.0 0.78 131 0.22 124.1 259 1.88 615 Low Density SILT 206801 207
15 2.85 6.20 2.76 5.70 102.0 213 1.07 106.1 0.0 1794.0 3.2 0.83 1.37 0.21 140.3 292 2.10 714 Low Density SILT 233827 234
16 1.65 4.40 1.59 3.90 80.2 167 1.45 106.1 0.0 1900.1 1.7 0.81 0.27 68.3 142 Low Density = SANDY SILT 113889 114
17 2.30 4.55 2.27 4.05 61.9 129 0.79 106.1 0.0 2006.2 2.4 0.64 1.04 0.17 64.4 134 1.29 543 Low Density | CLAYEY SILT | 107402 107
18 3.70 9.10 3.51 8.60 176.7 369 1.45 112.3 0.0 2118.5 3.5 1.47 0.27 260.7 543 Medium Dense = SANDY SILT 434490 434
19 3.45 6.95 3.35 6.45 107.5 225 0.92 112.3 0.0 2230.8 3.1 0.82 1.34 0.19 144.1 300 2.02 863 Medium Dense SILT 240250 240
20 2.65 5.60 2.58 5.10 87.4 183 0.98 106.1 0.0 2336.9 2.3 0.62 1.03 0.20 90.6 189 1.25 615 Low Density SILT 150948 151
21 2.65 5.65 2.58 5.15 89.3 187 1.00 106.1 0.0 2443.0 2.2 0.60 0.99 0.20 88.6 185 1.16 607 Low Density SILT 147635 148
22 2.45 8.65 2.22 8.15 205.9 430 2.68 118.6 0.0 2561.5 1.8 0.98 0.45 202.0 421 32 | Medium Rigidity| SILTY SAND 336746 337
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SINCE
FROEHLING & ROBERTSON, INC.
Dilatometer Sounding Summary
Client: HDR Engineering Test Date:
’ Project: R3142A Richmond County Dilatometer Operator:
1881 Location:  Richmond County, North Carolina Dilatometer:
Sounding: Test Boring ID: RPD_2125R F&R Project No.:
Material Index (ID) Constrained Modulus (ksf) Undrained Shear Strength (psf)
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Notes:

The boring was pre-augered to a depth of 3 feet. At a depth of 22.2 feet F&R encountered refusal of the DMT blade. F&R discussed the

sounding with HDR and the sounding was terminated at that depth.
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