B R Au N ' Braun Intertec Corporation Phone: 701.255.7180
2908 Morrison Avenue, Suite 3 Fax: 701.255.7208

I NTE RTE C Bismarck, ND 58504 Web: braunintertec.com
The Science You Build On.
September 28, 2023 Project B2308731

Mr. Daniel Robertson
Robertson Metal Recycling, LLC
195 28th Ave East Dickinson
Dickinson, ND 58601

Re: Foundation Recommendations
Proposed New Equipment
195 28th Ave East Dickinson
Dickinson, North Dakota

Dear Mr. Robertson:‘

This letter documents our evaluations and recommendations for the design of the new equipment at
your facility.

Background

We understand that new equipment will be installed at your facility that includes a heavy shredder
supported on a mat foundation, separation equipmeqt mounted on pad foundations or drilled shafts,
low retaining walls, fences, and gates. The material will not be protected from freezing temperatures.
CW Structural Engineers is designing the foundations for the equipment that will be provided by the
Hustler Conveyor Company. We understand that the rlnat foundation will be about 5 feet thick and
embedded at a depth of 5 feet below grade for protection against frost heave.

American Engineering and Testing drilled 5 borings at%the site at the locations shown on the attached Site
Plan. The boring logs depicting laboratory testing reSLths are attached.

. i
Evaluations |
\

|

We summarized the subsurface conditions on the attached Fence Diagram. The site is characterized by
decomposed bedrock consisting of sandstone, cIaystotne, and siltstone from just below the ground
surface. These materials are suitable for supporting the equipment on a mat foundation or shallow
foundations. Where desired, drilled shafts may be use[‘d that are proportioned for end bearing and skin

resistance.
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Recommendations

We recommend that the size of the mat foundation be proportioned using a maximum gross allowable
bearing stress of 2,000 psf. We estimated that total settlements will range between 1 and 2 inches based
on the stress distribution provided for the mat foundation, with a differential settlement across the
structure of about 1 inch. We believe these values are [acceptable for the long-term performance of this
industrial equipment, but should be confirmed with the manufacturer. We recommend using a modulus
of subgrade reaction of 25 pci to design reinforcing stelel for resistance to shear and bending moments.
Spread footings for columns and walls may be proportioned using 2,500 psf maximum net allowable
bearing pressure. We estimated settlement will be less than 1 inch. Foundations should bear at least 5

feet below exterior grade for protection against frost I‘1eave.

Retaining walls may be proportioned using active earth pressure if the walls are not restrained from
rotation. We recommend using an equivalent fluid weight of 57 pcf for walls that have drainage
provisions such as drain board or a layer of drainage stone. Use a friction value of 0.3 to resist sliding.

For the fence pole and other drilled shafts, use no passive pressure in the frost zone of 6 feet. Below 6
feet, use 425 pcf ultimate passive pressure, and 36 pcf ultimate active pressure. Drilled shafts will have
an allowable end bearing resistance of 6,000 psf, and allowable skin friction of 1,500 psf below 6 feet.
Drilled shafts formed with cardboard tube will not experience uplift due to adfreeze, but the concrete in
contact with soil will be susceptible. We recommend using a minimum drilled shaft length of 12 feet for
rough drilled shafts and considering the uplift will be resisted by the lower skin resistance.

We understand that you will be using simplified procedures to evaluate drilled shafts and mat foundation
vibrations. We would be pleased to provide additional evaluations including lateral deflection analysis of
the drilled shafts based on anticipated loading, and dy"'namic shear modulus and damping

recommendations.
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In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality. No

warranty, express or implied, is made.

if you have any questions about this Letter, please contact Wes Dickhut at 701.934.1618.

Sincerely,
BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification or report
was prepared by me or under my direct supervision
and that | am a duly Registered Professienal Engineer

Justin Goossen, El
Staff Engineer

Attachments:
Site Plan
Boring Logs
Fence Diagram

c Kody Scharosch, PE/CW Structural Engineets
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SUBSURFACE BORING LOG
AMERICAN ‘
ENGINEERING TESTING _
AET JOB NO: P-0025397 LOG OF BORING NO. B-5 (p.10of1)
PROJECT: Robertson Metal Recycling Proposed Equipment Foundation; Dickinson, ND
SURFACE ELEVATION: ___ 2429.0 LATITUDE: __ 46.876639 LONGITUDE: __~102.741278
DEPTH FIELD & LABORATORY TESTS
IN MATERIAL DESCRIPTION GEOLOGY | N |Mc |S4MELE | REC
FEET - | WC |DEN| LL | PL %-#20
1 | FILL, silty sand, brown, moist Y FILL
g _| CLAYEY SAND, tan, medium dense to dense, /’ SENTINEL g
4 - moist (SC) / BUTTE 18 | M SS
5 | / FORMATION
6 - — - ' 16 | M SS
7 FAT CLAY, with lepses apd laminations of silt,
g . grey, stiff to very stiff, moist (CH) 131 M sS 7 66 | 31
10
11 11| M ss
12 -
13
u 2| M sS
15 —
16 — 25 1 M SS
17 |
ig — -Layer of lignite at 17.5'
20
51 28 | M SS 21
22 -
23
24 —
25
26 — 38| M SS
27 -
28 —
29 —
30
31 51 | M SS
g% _| LIGNITE, black, very dense, moist ==
34 TFAT CLAY, grey, very stiff to hard, moist (CH) %
36 — 28 | M SS
37
38
39
40
41 - 27 | M SS 27
42 -
43
44 —_
45 —
46 — 30 ([ M SS
47
48 —
49 —
2‘1) _ 29 | M SS
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-50'  3.25" HSA DATE | TIME |“gpff | DEPTH | DEPTH |FLUIDDLEVEL| LEVEL | THEATTACHED
8/23/23 51.5 NA NA NA None | SHEETSFORAN
EXPLANATION OF
BORING RMIN
COMPLETED: _8/23/23 TERMINOLOGY ON
DR: ES LG BB _Rig 106 THIS LOG
01-DHR-060

03/2011




AET_CORP W-LAT-LONG P-0025397 BORING LOGS.GPJ AET+CPT+WELL.GDT 9/7/23

SUBSURFACE BORING L
AMERICAN 0G
ENGINEERING TESTING
AET JOB NO: P-0025397 LOG OF BORING NO. B-4 (p.10of1)
PROJECT: Robertson Metal Recycling Proposed Equipment Foundation; Dickinson, ND
SURFACE ELEVATION: ___2430.0 LATITUDE; __46.876778 LONGITUDE: __-102.741667
DEPTH FIELD & LABORATORY TESTS
IN MATERIAL DESCRIPTION GEOLOGY | N |MC S%]%E REC
FEET | WC{DEN| LL | PL o—#ZOﬂI
1 | FILL, silty sand, brown, moist RS FILL
2 - - 3
ENT
‘31 s EJSIE:,?YEY SAND, brown, medium dense, moist /%/// %UTTE;\]EL a1 | M Ss
5 / FORMATION
6 ' 7 16 | M SS
7 -{ LEAN CLAY with SAND, tan, very stiff, moist
8 ~(CL) 13| M X ss 28
1?) - FAT CLAY, w_ith len§es and lamnations of
a lignite, grey, stlfff moist (CH) _ ARy ss
12 -| LEAN CLAY, with lenses and laminations of
13 - lignite, stiff to very stiff, moist (CL) 2 | M 3S
14
15 - /
16 — 231 M SS
17 —
18 —
19 —
20 —
21 4§ FAT CLAY with SILT, with laminations of 31| M S8 22
%% 7] lignite, grey, hard, moist (CH)
24 —
25
%g — LEAN CLAY with SILT, grey, hard, moist (CL) 36 | M SS
28
29 —
g? _| FAT CLAY, with lenses and laminations of 33 | M SS
37— lignite, grey, hard, moist (CH)
33 -{ LEAN CLAY, with lenses and laminations of
g‘s‘ | lignite, grey, hard, moist (CL)
36 32| M sS 23
37 -
38 — /
39
e 2| M SS
42
43 —
44 —
32 _| FAT CLAY, with lenses and laminations of 32 | M SS
47 | lignite, grey, hard, moist (CH)
48
49 —
g(l) i 341 M SS
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED CASING CAVE-IN | DRILLING WATER
0-50'  3.25" HSA DATE | TIME |>Dfpri | DEPTH | DEPTH |FLUDLEVEL| LEVEL | THEATTACHED
8/24/23 51.5 NA NA NA None | SHEETSFORAN
EXPLANATION OF
BORING RMINOL N
COMPLETED: _8/24/23 TERMINOLOGY O
DR: ES _LG: BB _Rig 106 THIS LOG
03/2011 01-DHR-060
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|
SUBSURFACE BORING LOG
&MERICAN
AET JOB NO: P-0025397 LOG OF BORING NO. B-3 (p.10of1)
PROJECT: Robertson Metal Recycling Proposed Equipment Foundation; Dickinson, ND
SURFACE ELEVATION; __ 24320 LATITUDE: __46.876920 LONGITUDE: __-102.741680
DEPTH FIELD & LABORATORY TEST
IN MATERIAL DESCRIPTION GEOLOGY | N |[McC S:%%%E 1}%0 5
FEET * | WC |DEN| LL | PL $%-#20
1 - FILL, silty sand, brown, moist Y FILL
% _| SAND with SILT, tan, medium dense, moist :1 ]| SENTINEL
2 | (SP-SM) - [|{BUTTE 23 M XY S8
5 SILTY SAND, brown, medium dense, moist 1] FORM{ATION
6 — (SM) y ! 26 | M SS
7 - -
LEAN CLAY, b , tiff, L
g: rown, very stiff, moist (CL) / o1 | M SS 30
19 T"FAT CLAY, grey, very stff, moist (CH) 20 | M X ss
12
13 20 M SS
14
> | FAT CLAY, with lonses and laminations of sil 30 | M X| ss 21 ss | 35
17 - with sand, grey, very stiff, moist (CH)
18
19 —
20
21 — 28| M SS
22
23 -
24
25
26 — 24 | M SS
27
28
29 -
307 _ 60 | M SS
37 -| LIGNITE, black, very dense, moist =
33 =
34 =
35 =
36 T — = 33| M SS
37 | FAT CLAY with SILT, trace lignite, grey, hard,
38 -{ moist (CH)
39
o 33 | M SS 23
42
43
44
4 -]
42 i 33| M SS
47
48 —
49 —
50 —
51 4 32 | M SS
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-50' 325" HSA DATE | TIME |“{Epyy | DEPTH | DEPTH |FLUIDTEVEL| LEVEL | THEATTACHED
8/23/23 51.5 NA NA NA None | SHEETSFORAN
EXPLANATION OF
CONPLETED: 8/23/23 TERMINOLOGY ON
DR: ES LG: BB Rig 106 THISLOG
03/2011 01-DHR-060




AET_CORP W-LAT-LONG P-0025397 BORING LOGS.GPJ AET+CPT+WELL.GDT 9/7/23

SUBSURFACE BORING LOG
AMERICAN
ENGINEERING TESTING
AET JOB NO: P-0025397 LOG OF BORING NO. B-2 (p.1of 1)
PROJECT: Robertson Metal Recycling Proposed Equipment Foundation; Dickinson, ND
SURFACE ELEVATION: ___ 2431.0 raTiTupE: __46.877111 LONGITUDE: __-102.742000
DEPTH FIELD & LABORATORY TESTS
MATERIAL DESCRIPTION GEOLOGY | N |mc |SHYELE|REC
FEET - { WC |DEN| LL | PL %-#204
1 o FILL, silty sand, brown, moist FILL
% i SILTY SAND, tan to brown, medium dense to : NEL Y, o
4 - dense, moist (SM)
s \TION i
p 31 | M $s
7 —
5 29 | M SS
1(1) | LEAN CLAY, brown, very stiff, moist (CL) 27| M SS
12 T : -
_| FAT CLAY, with trace lignite, grey, very stiff,
13 A > t H £}
137 moist (CH) 21 | M SS 30
15
16 - 30 | M SS
17 - LEAN CLAY, brown to grey, hard, moist (CL)
18 —
19
20
21 — 31| M SS
22
23 —
24 —
25
26 — 301 M SS 20
27
28 /
29 —
3(1) _| FAT CLAY, with lenses and laminations of 35 | M SS
32 - lignite, grey, very stiff, moist (CH)
33
34 —
35
36 26 | M SS 28 65 | 34
37 —
38 —
39
3(1) | 27 | M SS
42 -
43
44 —
e ] 26 | M [X] sS
47
48 —
49
o 28 | M SS
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
|
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-50' 3.25" HSA DATE | TIME |DEprfi | DEPTH | DEPTH |FLUIDTEVEL| LEVEL | THEATTACHED
8/23/23 51.5 NA NA NA None | SHEETSFORAN
EXPLANATION OF
BORING RMINOLOGY ON
COMPLETED: _8/23/23 TERMINOLOG
DR: ES 1G: BB Rig 106 THISLOG
03/2011 01-DHR-060




AET_CORP W-LAT-LONG P-0025397 BORING LOGS.GPJ AET+CPT+WELL.GDT 9/7/23

1
SUBSURFACE BORING LOG
AMERICAN
ENGINEERING TESTING .
AET JOB NO: P-0025397 LOG OF BORING NO. B-1 (p.10of1)
PROJECT: Robertson Metal Recycling Proposed Equipment Foundation; Dickinson, ND
SURFACEELEVATION: ___ 24330 LATITUDE: ___46.876813 LONGITUDE: __-102.742760
DEPTH FIELD & LABORATORY TESTS
IN MATERIAL DESCRIPTION GEOLOGY | N |Mc | S4MILE | REC
FEET - | WC |DEN| LL | PL %-#20
1 o FILL, clayey sand, with a little gravel, brown, FILL
2 —nmoist T
3 - SILTY SAND, with lenses and laminations of asa SENTINEL 281 M SS
‘51 7| clay, brown, medium dense to dense, moist (SM) ATION
& 41 | M SS 13
7 -
g 7] 42 | M sS
10
11 351 M SS
12 -
13
12 44 ﬁ SS 11 25
15 - b
16 — 35| M sS
17 A
18 —
19
2 : v
21 | SANDY LEAN CLAY, with lenses and layers 31w SS
29 | of wet lignite, brown, soft to firm, wet (CL)
23 — /
24 -
25
2% — 5w SS 63
27 —
28 —
29 —
30 - :
31 - LEAN CLAY with SILT, with lenses and / 19 | M SS
32 -| laminations of lignite, brown, very stiff, moist
33 4 (CL)
34 —
] : 29 | W ss
37 - LIGNITE, black, medium dense, wet
38 —
39 —
40 T"FAT CLAY, grey, very stiff to hard, moist (CH) 28 | M [X] ss
42
43 -
44 —
7 28 | M SS
47 1
48 —
49
i 32| M X ss
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER | -
0-50' 3.25" HSA DATE | TIME |“PgprHi | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
8/22/23 51.5 NA NA NA 20.0 | SHEETSFORAN
EXPLANATION OF
BORIN
COMPLETED: _8/22/23 TERMINOLOGY ON
DR: ES LG BB Rig 106 THIS LOG
03/2011 01-DHR-060
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