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inter-office communication

to: Harry Fry, District 9 Deputy Director date: September 1, 2005

from: Tim Keller P.E., Administrator Office of lStructural Engineering by: William J. Krouse, P.E.,

subject: SCI-823-XXXX SR 823 over Blue Run and CR 20. PID: 19415

Attn: Tom Barnitz, Production Administrator

We have completed our review of the Structure Type Study as submitted by TranSystems for the
subject project. We offer the following comments:

1)

2)

3)

4)

Consider utilizing 40° to 45° tall MSE abutment walls with 45 degree wingwalls. The MSE wall
height as stated above is from the top of the leveling pad to the top of the coping under the
abutment. The overburden above the sandstone bedrock will need to be excavated and backfilled
with 304 materials under the entire MSE wall area. The Consultant should investigate and
generate a cost comparison for a single span bridge option with MSE walls.

The Design Consultant shall first determine that MSE wall supported abutments can be utilized at
the proposed location prior to making any MSE wall recommendations during the Structure Type
Study. Subsurface soil conditions are to be evaluated for expected settlements, differential
settlements, allowable bearing capacities and global stability of the proposed MSE walls prior to
submitting Structure Type Study to our office. The determination of utilizing a spread footing
abutment placed directly on the reinforced soil mass can only be made after the above mentioned
analysis have been performed as a minimum. Please refer to Section 204.6 of the 2004 Ohio
Bridge Design Manual for additional design guidelines on MSE walls and L&D Manual, Volume
3, Section 1403.5.3 for submittal requirements.

Provide all analysis (calculations) and recommendations (required construction controls, if any) for
the proposed MSE walls.

The cost of structural steel and prestressed concrete beams have fluctuated and the following costs
are the most recent available. The Consultant should look over their cost calculations and revise as
appropriate to the following costs:

Structural Steel
grade 50

rolled beams $0.90-1.00
‘ plate girders  $1.00-1.15 level 4
$1.15-1.30 level 5
grade 70 add $0.10-0.15 per pound

Prestressed Concrete [-Beams




SCI-823-XXXX

SR 823 over Blue Run and CR 29

September 1, 2005
Page 2
45"
54"
60"
66"
72"

Paint $12.00/SF

MSE $45-50/SF

5) If a prestressed concrete beam is utilized it should meet the criteria outlined in the ODOT Bridge
Design Manual, section 302.5.2.8. If a beam of a size given in Standard Drawing PSID-1-99 and
the concrete strengths given in the ODOT Bridge Design Manual is feasible, it should be utilized.
Prestressed concrete I-beams that utilize concrete with strengths greater then those given in the
BDM should be limited to locations where the vertical clearance is limited. If precast concrete I-
beams are considered evaluate whether they can be transported to the site.

6) It the required size of the prestressed concrete girders are different thai what is shown in the
Standard Drawing (PSID-1-99) and/or the required concrete strength is greater than given in the
ODOT Bridge Design Manual then the design consultant shall be required to get letters from at
least 2 fabricators stating that they can supply the girders.

7) Please provide separate site plans for the twin structures.

We would like the Consultant to investigate the options stated above and resubmit. Should you have
any questions or comments, please contact our office.

TIK:wik

c: Doug Buskirk, Dave Norris, Tom Barnitz, Larry Wills, File

$190-200/LF
$215-225/LF
$240-255/LF
$265-280/LF
$295-310/LF
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BRIDGE TYPE STUDY NARRATIVE

1. Introduction

TranSystems Corporation is providing engineering services to the Ohio Department of Transportation
for the design of new left and right overpass structures that will carry the proposed S.R. 823 bypass
over Blue Run (CR-29). As requested by the Scope of Services, a Bridge Type Study report is to be
submitted before any plan development. The purpose of this report is to investigate various span
arrangements and superstructure and substructure types in order to determine the most appropriate and
economical structure type that will meet the project requirements.

2. Design Criteria

The proposed structure will be designed according to the most current version of the Ohio Department
of Transportation Bridge Design Manual and the 2002 AASHTO Standard Specifications for Highway
Bridges.

3. Subsurface Conditions and Foundation Recommendation

DLZ Ohio, Inc. performed the subsurface exploration for the proposed bridge and prepared the
Preliminary Bridge Foundation Recommendations. It is included in Appendix E.

In summary, four test borings (TR-7, TR-8, TR-9 and TR-10) were drilled and all of them encountered
highly weathered soft to medium hard siltstone bedrock between 5 and 16 feet below the existing
ground surface. All of the borings also encountered some layers of stiff light brown SILT AND CLAY
(A-6a) and very stiff brown SILTY CLAY (A-6b) at various depths. For a more defined description of
the material encountered, refer to the subsurface investigation report.

Based on the alternatives considered for this study, two different foundation conditions were
considered applicable for various substructure elements. As such, it is recommended that in locations
where the proposed substructures are to be constructed in or near bedrock, either a spread footing with
minimum rock embedment or drilled shafts with rock sockets should be used. Substructures located in
areas of new embankment construction shall be founded on H-piles. It will be necessary to sleeve the
H-piles through the approach embankment fill material. It is also recommended that the piles not be
driven until the majority of primary consolidation settlement has occurred in order to avoid having
high down-drag forces that could significantly reduce the load-carrying capacity of the piles.

HP12x53 piles with a maximum design load of 70 tons are assumed for this Bridge Type Study. Since
the piles will be driven to refusal onto hard bedrock, the feasibility of using steel points will be
investigated as required by Section 202.2.3.2.a of the ODOT Bridge Design Manual.

4. Roadway

The purpose of this project is to construct a new bypass state route around the town of Portsmouth
Ohio. The proposed alignment will carry two lanes of traffic, 15 plus miles in either direction, from an
interchange with US 52 just east of the town to another interchange with US 23 north of the town in
Valley Township. Each of the proposed bridge sections will consist of two 12°-0” travel lanes with 6’-
0" median shoulders and 12°-0” outside shoulders. Each bridge deck width will be 45°-0” out to out
with 17-6” inside and outside straight face deflector parapets. Horizontal and vertical sight distances,
in accordance with the design standards, have been provided over the bridge for all alternatives
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in accordance with the design standards, have been provided over the bridge for all alternatives
considered. The existing Blue Run (CR-29) will remain on its current horizontal and vertical

alignment.

Vertical and Horizontal Design - Since this structure’s vertical alignment was dictated by the overall
vertical design of the new bypass profile, clearance was not a critical issue. More than 15°-0” of
preferred vertical clearance could be provided for all the alternatives considered for this study. In
accordance with the L&D manual, Volume 1, a 6’-0” horizontal offset with a Type D barrier will be
maintained beneath both structures along the west side Blue Run (CR-29). The proposed substructure
layout exceeds the minimum horizontal clearances, thercfore the type D barrier will not be provided.
An existing creek ditch, which parallels the road, will be maintained on the east side of Blue Run.

Drainage Design - The collection of storm water runoff will be addressed off the bridge. The type of
drainage system will be investigated as part of the preliminary design.

Utilities - No utilities will be placed on the bridge. However, lighting and ITS conduits will be
provided as necessary.

Maintenance of Traffic - While the new bridge is under construction, traffic will be maintained on the
existing road. It is anticipated that there will be limited closures during construction of the new
structure.

5. Proposed Structure Configurations

Alignment & Profile: The proposed horizontal geometry is along a tangent alignment across
the entire length of both the left and right structures. The proposed mainline profile is located
on the inside edge of pavement for both bridges and is along a constant sloping grade of +0.6%.
The horizontal and vertical geometry for all alternatives considered are the same. Embankment
slopes will be a maximum 2:1 in order to minimize right-of-way impacts.

Structure: As per the Scope of Services, we investigated several bridge types and alternatives
as part of the type study. Three alternatives were considered, but only two were further
developed in this report. A simple span bridge on MSE walls with stub abutments alternative
was eliminated in the early layout stages of the design because of potential wall heights
exceeding 55 feet or higher on the rear abutment side of the structure. Two alternatives have
been evaluated in this Structure Type Study, and are designated as Alternative 1 and 2. The
appropriate structure types that were considered are outlined in the Structure Type Alternative
Table:
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STRUCTURE TYPE ALTERNATIVE TABLE

Structure Type 1 2
Alternative

. Tangent, Prestressed
Tangent, continuous

Superstructure Steel Plate Girders Concrete Girders
Type Description A709 Grade 50W Modified AASHTO
Type 4 (60™)
Proposed Beam 4 Spaces @ 9°-6” 4 Spaces @ 9°-6”
Spacing fper Bridge /per Bridge
No. of Spans 3 3

Semi Integral Type | Semi Integral Type
Abutment Type with spill-through | with spill-through

slopes slopes
No. of Piers 2 2
Pier Type T-type T-type
Substructure 18°00°00"RF 18°00°00"RF
Orientation
Approximate > ,
Bridge Length 286 286
Approximate
Structure Depth
Slab 8.75” 8.75"
Haunch 27 27
Beam 47.757 60”7
Total 58.57(4.83757) 70.75”(5.8958")

Alternative Discussion:

Alternative 1

Span configuration: Various span confi gurations were investigated and they were refined to
the 3-span layout configuration. This alternative is comprised of an 88°-110°-88’ layout with
an end span ratio of 0.80. The height of the new embankment on the east side of Blue Run
controlled the length of the end span. The middle span was then proportioned accordingly to
equalize the positive moment in all spans as recommended in section 205.6 of the Bridge
Design Manual. Embankment slopes will be a maximum of 2:1 in order to minimize right-of-
way impacts. The bridge overall length is 286' from centerline of bearing to centerline of

bearing.

Substructure: The abutments and piers were all located at an 18°00°00” RF skew to the
roadway alignment.

1. Abutments: The rear and forward abutments will both be a semi-integral type
abutment supported on H-piles (HP 12x53) with a design capacity of 70-tons per
pile driven to refusal. Straight or U-turned type wingwall will also be provided at
each abutment. The details of the abutments and wingwalls will follow ODOT

Standard Construction drawings.
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I Piers: Pier 1 will be a T-type pier supported on a spread footing founded on
bedrock. Pier 2 will also be a T-type pier, but contrarily, it will be supported on an
H-pile foundation.

The H-Pile type foundation for the substructure units will be further evaluated during the Preliminary
Engineering Report submittal (TS&L Submittal). It may be necessary to provide drilled shafts type
foundation due to the close proximity of rock surfaces to the bottom of the proposed footings.

Superstructure: The preliminary design of this alternative indicates that 5 — continuous
welded steel plate girders (Grade 50W) spaced at 9°-6"would be required for each structure to
accommodate the HS25 design loading requirements. Each bridge width is 42-0" from toe to
toe of parapets with an overall bridge deck width of 45°-0”.

Alternative 2

Span configuration: This alternative has a similax horizontal and span layout as Alternative 1,
except that the bridge is comprised of prestressed concrete beams. The bridge overall length is
286’ from centerline of bearing to centerline of bearing.

Substructure: The abutments and piers were all located at an 18°00°00” RF skew to the
roadway alignment.

1. Abutments: The rear and forward abutments will both be a semi-integral type
abutment supported on H-piles (HP 12x53) with a design capacity of 70-tons per
pile driven to refusal. Straight or U-turned type wingwalls will also be provided at
cach abutment. The details of the abutments and wingwalls will follow ODOT
Standard Construction drawings. -

I Piers: Pier 1 will be a T-type pier supported on a spread footing founded on
bedrock. Pier 2 will also be a T-type pier, but contrarily, it will be supported on an
H-pile foundation.

Superstructure: The preliminary design of this alternative indicates that a 5 - Prestressed
Modified AASHTO Type 4 (60”) beams spaced at 9°-6” would be required to accommodate the
HS25. Each bridge width is similar to Alternative 1 with a distance of 42°-0" from toe to toe of
parapets with an overall bridge deck width of 45°-0.

6. Preliminary Probable Bridge Construction Cost:

A preliminary probable bridge construction cost has been prepared for Alternatives 1 and 2 (See
Appendix A). The unit prices were based on ODOT’s Summary of Contracts Awarded Year 2004
inflated 3.5% each year to the 2008 sale date. This estimate will be used as a comparison between
alternatives and as a guide to select the most economical structure.

7. Summary:
A Summary of Alternatives and Recommendation Table have been provided to facilitate review of

the costs for the Structure Alternatives Types investigated:
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SUMMARY OF ALTERNATIVES AND RECOMMENDATIONS

STRUCTURE PROBABLE ADVANTAGES/
TYPE o " | BRIDGECONST. | |, fine DISADVANTAGES
ALTERNATIVE COST
3-span continuous
taneent steel plate Structure Cost:
girdegrs, 1:572 Iérade $3,250,000 Advantages:
50W with a composite Additional e This alternative is the least expensive.
1 reinforced concrete Life Cycle Cost: 1 e Shorter girder lengths with field splices will
deck slab supported by $1,192,000 facilitate easier transport and construction.
reinforced concrete Total Relative Disadvantages:
semi-integral abutments | Qwnership Cost: e Uncertainty with Steel Prices.
and T-type piers on $4.442.000
various foundations U
3-span tangent 60”
Modified AASHTO Structure Cost:
Type 4 Prestressed $3,840,000 Advantages:
Concrete Beams with a Additional ¢ None
) composite reinforced Life Cycle Cost: ) Disadvantages:
concrete deck slab $1,305,000 e Increased the structure depth.
supported by reinforced Total Relative e Potential construction difficulties with long
concrete semi-integral Ownership Cost: span prestressed girder and high crane lifts.
abutments T-type piers $5,145,000

on various foundations.

8. Recommendations:

Based upon the above information and discussions, we recommend Structure Type Alternative 1
(Three Span, steel plate girders with semi-integral abutments and T-type piers) for the Bridge. (See
Appendix B for the Site Plan and Structure Details).

Our recommendation for Alternative 1 is based on the following items:

1. This Alternative appears to be the most economical from a construction standpoint.

2. Transport and erection of shorter steel pieces during construction will be easier than the

longer and heavier prestressed girders.

RANSYSTEMS |
O ATICON /=




[

]

| I I

[

3 3 .1 3

]

I N

—] 3 [ [

APPENDIX A

TANSYSTEMS &
o ATION A=




Algluwng 1500

pasinbal j) ‘Areiedas paynuenb ag pinoys yditm *(Aue 1) [2rotual aamoruls BulisRe BERDUL joU §B0R 1500 UDlaNNSUOD pAjRILINST T

51509 vonasioud adojs seBausbbe paysnd pus sBupesq ‘Bunuied [aa]s [@INRANS

's5IRHNS 3)2MUeY jo Bujeas ‘uYeq snouad ‘uojleARIXD BINJOMUS JO) uolsIA0sd SepNfaU] A N1E 1502 | oMUl AIRRRS 1
:S3aLON
P tene® T . . . ot o8} 39048 . ALl -
ao0‘srL'ss 000'60E"LS 000'0¥8'ES o0L'0v9s 00¥'1¥YS 000'g08% Q00'tS6"ES y odh), OLHEYY PEUIBOR sady SISpIDF| PessansId § 00°s82 8- 0L - 58 € z
000z PS ono'zZsL'Ls qo0'esT'es el R top'EIes 000'FBYS 000°0r9°LE Q% APRJD  O3M LYY Se0Ma 18df sreplD (2915 § 00'98Z 8- 01 - 88 % 3
1209 180D 180D (%02} 150D (%911 1500 1500 1500 uohsag Jabums ey [ENLTLIES] sybuaT suedg "oy ‘oN
diyssaumg asueuuIEW aANBWID)Y A Huon ejuepIaut unonsqng amponisiadng pasodoid Buiwesq ueds |ejo ) wawabueiny uedg sANELIBINY
aae|ay [BeL do =N [e101 aImanRs anpras I 1 3
AMYININNS LSOO JAILYNYILTY
SOOTILIL halled W13 padaud
S00Z/SE/ @B vig #g
AQNLS 3dAL ENLONYLS

¥/ uny onjg J9A0 €28 WS

SSYdAE HLNOWSLYOd - 00°0-£28-108

) . 3 oo/ &d 1]




(Liviaa1g) ainjpnysiadng

4
88°0$ %G'E 1408 Buiojuiay
¥%2Q
8002 UoRE[eIsS 002
JE3A |enuuy Jeap
8185U02 oap Jo pJek 21qno Jad |93} Burpiojulal Jo Sq| GBZ AWNSSY
{qiys}isod yun
20ud 1002 86'/60'LS %S'E 00°€98% 00l sjuiof uoisuedx3 [Bag duig
8002 (I EEE] €002 oney £8.8 8]2J2U02 [B10 JO
Jeaj |enuuy JBaA 1500 sabejuaniad qejs pue jadesed uo paseg
Sjujor uojsuedx3 000655 = abesany pabiam
00'904S %S'E 00'519% siadesed
00'€95S %S '€ 00'L6¥S ¥220
00°G9Ls %G'E 00'¥rLS sqe|g 800¢ uonejeas3 +¥00Z
yoeosddy Jea)
8002 uofejess3 002
Jeaj [enuuy Jeap
‘pAbs 05z =EANY
U 06 =UPM ‘B gz =ubue] -sBUBYJaA0 pUB SBYDUNEY JO} Pamol|e BaJe 3P JO %01
PR 1N0 0} N0 S1 YIPIM ¥92Q :3ION
L'ty £e 6CE 00°G¥ £L0 abpug Wb
Ly £e 6ZE 00'S¥ €40 abpug ys]
T bs) CENA L) B3Ny TIM L
SJ9PNID PAAIND 8e'1$ %G'E oz'1$ Bju OS 9PEIS) - S18PJID) BEId G 193] ealy 8]21oU00 8 youneH qeis ‘qe|S!
siapai9 Wbiens 0z'Ls %G G018 Eu MOS 2pEID - S1BpJID ANB|d ¥ [9AF7] LILIE
5808 %St ¥L°08 B/u 05 8peJ9 - sweag psjioy =4 4 [:T4 4 3 siadesed
9Tk 9Ty L Siedeied
8002 uone[ess3 ¥00Z oney W BS 1§ bS] EalY ON
1eaj |enuuy Jesp 1500 BaJy [enpiaipu| :sjadesed
Jedesed
e R
TBaly [EUON93S-SS01D ¥23Q
SNOILYIND YD 1H0ddNs LS00
000°0¥9'1$ 0024648 08¥'€29 05 8peld) 93 .E 39a1yg Jed) SISpID [93IS § 005'28% o09'0ves 000'995% 656 062 98¢ 88 -.011-.88 L 3
1500 1500 {spunad) uonoag Jabuig ANELIANY 1500 3500 1500 {pAnaj [ [§D] sybua suedg ‘ON “oN
ainjonnsiadng [EE3 b pesodold Bunwuesd qe|s Buiaiojuray ajalouon awnjon yjbua] ybueT juswabuey uedg aAneUIaYY
|®03gng |eamanig |aa15 yoseosddy FEET] ¥aaa ¥a8g ®o9Qg uedsg [ejo)
feamanis
JUNLONYLSHIANS

s00Z/LL  @Ed
500Z/62/9  ‘@ied

ERER - allle]
vi8 kg

JANLONdLSHIdNS - F SAILYNHILTY H3aHI9 31v7d 13318 - ANLS IdAL FHNLONYLS

W/ uny anjg JaA0 £28 U'S

SSVdA9 HLNOWS1YOd - 00°0-€28-108



m (LuvIe91S) aunjpnysans

‘pasapisuod Buraq sAneWalE 3y} Jo YiBua|

ay) pue y16ua| a6pUQ WNLWIXEW Y} Uaamaq 8duaJaip aul uo paseq aJe syjbusa| jlemBuim IS 310N 8808 %S'E 108 usungy
88708 %SC 1108 J2id
8002 ¥00¢
00'Z9s %S '€ 00'75$ [\ Jeap Jea)\
8002 vone[ess3 Bsoo N 5. *a}9J0u02 JuaLLINge Jo piek 21gna Jad [89)s GuIdJojuIR) JO S| 06 ALUNSSY|
0L'9es %S'E 00'2es Wwepiayod Jeap [enuuy $00Z 1B2A ealy [BjoL -aje19u02 Jaid Jo pueh 2igna Jad 3315 Burlojuial Jo sq| GZ 1 SWNSSY
g qqi§] 150D Hun
08628 %G'E 05228 Buuoys 221G buIdiojujay pajecd Axod3
Kesodwa |
002 TonETETES OO
Jeaj |enuuy’ +00Z Jes A
= $ 0 [SR1\
< $ 1SHEYS 0 350D
Twns ownj) poddng ) bs) Ealy
Japag ‘dway Buuoys "dwa] 00'85€S %S ¥ 00008
‘3 °bsi3) 51500 Nun 00L'9lS 00°E8PS %S 00'1Z¥S £E s|iemBuipy
1002 UONE[E9sT seo N 00E'19LS 00'EBYS %S '€ 00'2bS ¥E€ jusungy
3500 J]Uf] UOREPUNOL WBUS s00 8002 UoEeasa Y002 TpA D] IENEE0TR]
el Jeaj |enuuy SLEVY awnjop
0 SNOILYINOTYD ALILNYND 338 0 L | @jeualy|
50D 10SD SSe[0 '93920U0D YO/DD juauingy
qiBua] 0% 1500 [EJOL
1eys jeloL sjeys Jo JaquinN 0s 00'E8vS %S'E 00'LZFS 0 sBuncog
0s$ 00'€8¥S %S'E 00'}ZFS 0 suwnjod
Jeys pajug .9e . 1500 JIUf] UOREPUNOS Yeys 0s oo'eabs %5 oo'Lers 0 deg
OLEES |ejoL 1500 8002 ERIEEEEE] 00z TpA o) JUauodwoD)|
09°01LS %S¢ Y268 uaaug lejol Jeaj) |enuuy ELUFS awnjop
0L'EZS %S'E S1'028 paysiuing LY
8002 UonE[ess3 1560 10N
Jeap [enuuy y00z 123 T3] 3500 UM UOREpPUNOS 3lid
008'8828 865 1s0D [ejoL]
(LA 00'E8YS %S°E 00'LZrS [1]:14 sBunjood
9G6'C SNCILYINDTVD ALLLNYND 338 51 LY 09r'001LS 00°EBFS %S '€ 00°1Zks 802 wals
OEL'ESS 00'E8KS %SE 00'12k$ 0L de)
qiBua 1503 800 UOTE[EFST 002 TpA 3} JU300dUIo)
alid |elol s9|id Jo JagunN [el01 Jea) |enuuy Jeaj awnjop
(214

uaAUg g poysILIng ‘sejid £SXZE dH T3/5) 1503 3UN uonepunod ajid

SNOILYIND VD 1HO0ddNS 1S0D

000°'769$ 00E'EELS ool'62s 00¥' 2418 008'59% 008'882% 05 9pBJD M ubF 390148 J2df SIpID BAS § B8 -.0LL-.88 € 3
1500 1500 1500 3500 150D 1500 uopaeg Jabulig SAREWIRAY syybua suedg "ON “ON
ainjanysqng uolepunoy Buiasojuray 2j810u0) Buiaiojuey ajaloue) pasodold Buiwel4 juswabuelry ueds BAIELIAY
|eoIang alld jusunngy juAWINGY Jad 1a1d
FHNLONHLSANS
Go0ziLL  Ped 13 palsyd
§002/52/9 ‘@ied vig Ag
_| JYNLONALSENS - } IAILYNHILTY ¥3auI9 31v71d 7331S - AQNLS 3dAL JHNLONYLS

"/ uny anjg 190 €28 "H'S
SSYdAg HLNOWSLYOd - 00°0-£28-108




{Lvieaigluoneinaien Anuend

& 1] = Y sad WEIM
00982 =(y) yibuaj uedg |mo)
LETTLS = (a1} Jepub sad Jybiam sa1s 210}
08¥EZY qe3oL
[1] i [i] 0
0 0 [i 0
[i] ] 0 0
0 0 7] 0
1 0 0 [
0v8LGE 88 ob [
009652 oLl oL (14
OrgL6L 88 ob 8iZ
JUBRM uan
piris uiBua) ueds SIOPND #| 1005 10
senpueNp [39)g aJnjonysiadng
0 0
0 00 [ [} 0 ! [} ] i [or i
0 00 0 0 0 T 0 [i] 0 [1] 0
0 00 ] 3 0 3 [} 0 [ 0 [
0 00 0 0 0 [ 0 0 0 0 0
0 00 0 E 0 v 0 [ 1] 0 0 0
0 00 0 ] 0 3 0 0 0 0 7 0
0 0z [1] 0 0 L [ 0 o 0 5] [}]
0 0T 0 0 0 L ] [ 0 0 0 0
aﬁ ; 00 [} 0 0 1 [} 0 0 0 0 0 Ay Jeay
1904 yibual ” . BT sdivldeg| (sdni) [E:]
5 . i
Heus [ejo) yiBua apd |*A313 j0d | Ae13 doL |e1o) 10)084 98BI |S3|d "ON olld MIsanS pec] [ejoL |SIIPIO # sapuiBipec] uoeso
siald Joj syeys panud ,.9¢
956¢ z5t (an) z x Ao
BL6L 9L Tejol]
9ir 0oL 161 [ az L 0 L 0 0 o ey pard
[ z 0 0 T [ 0 0 0 138d
0 1] L ovL [} 0 0 g 191d)|
0 z 0 i ovL 0 0 G J3id
0 3 0 b vE & [i] v Ioid
0 0z 0 0 v vl 0 0 £oid
[T 0ZL 9L 98L [ ! i 0 0 [} Z joid
0 (54 0 0 0 3 L 0 3 Q 1 Jalg
riZL " 06Y &1el _ |0608 [H 3 L 0 0 0 gy 120y
1aad) 4 sdiy)ded sdny pea] sdiy}
6 5 a3 d 5 L i
nBua sl 16 y1Bua ajid [-a013 108 |83 do | S3)1d [mioL | Joyoed aseaIoU] (SIlid "ON S isans | sopns erol S1apID # BIRE uoijeso
sanpuuenD aild
S00z/L/L  ®1ed
s00z/5z/e  @led

23 9zL 8L oL ) zx Ao
184 €9 6E 59 Tpanal €101
FIT €0ZL 950t 9511 [EEE T
BEZZ z58 3 [ € s 805 viOL |8S€ |€ 8.8 956, |5/8L9 |€ [ NaV prd
8LeC 268 T 8t € 9 8h5 N EEEE 8l8 T AN (5913 nay Jeay|

Suwinjop oo #|__eedy| yidaa| wpim| atwnion Tary | 1ublH| mpiM| ownion | eeay| tdeg| wipm| (aa))
swnjop [EjoL —Bunood 505 wEsg MR uenEcT 1Ny,
senijuend v

865 08z 80Z oLt (un) z x Ao
| 662 oFk [ s§ {pAnD] E10L
308 SBIE 5082 S6YL {33no] #351
L= L 1eld
[C g iaig
G Jald
P Jald
€ Jaid
795E Z68L VSIE_|¥ SL__ [£e6 751 |6S6E € [ 188k |25 [c Ttiy | (said) 2 oid
zesk Z681 PEIE |¥ SL__|zesl TISL |e66e |€ shi 185k |L2S _ |€ LEy_ (B2 J95] L ald

d s 0 L T 7 awinyo, ¥ ._N_UQ. 1]
awnjop [elol | o] cﬂw_%u_m... Sncieq | WpIM| ©ZTIEA Ech_m 27| U] P o w|m||w .qmo - | e yybua| uone20T 1ald
juenp Jald
313 peyeaun
V18 ‘Agd

SNOILVIND VD ALILNYAO - F SAILVNYIL 1V 30419 31V1d 13318 - AGNLS 3dAL IUNLONYLS

W/ uny anjg JeA0 £28 'H'S
SSVdAE HLNOWSLHOd - 00°0-£287108




(Zva1e0u00) amnpanisiadng

S
88°0% %SE L10% Guiniojuiay
¥%2g
8002 Toneresss 002
Jeaj [enuuy Je8 )
00'S918 %S'E 00'FFLS sqejs 8121502 Y0ap Jo piek 21Gn2 Jad [99)s Buiiojutal JO Sq| SBE SWINSSY|
yoeoxddy ECH
8002 UoREEIss 002 |oays Buialojuey pajeog Axed3
(asud 1002) iea)p |enuuy 1ea)
86°L60°LS %HSE 00€98S 0o’k sjuop uoisuedx3 Jeinpow
‘pAbs QS =eRIY
8002 uonefess3 v00Z ofey U 06 =UPM ‘¥ sz =uybua] BaJE 9]910U00 [B]0] jO
Jeap [enuuy Jeaj 1500 T safiejuassad qejs pue jadesed uo paseg
Sjulof uoisuedx3y 00°065% = abesany pajybiopn|
00°90.S %S'E 005198 sjadered
00°€95$ %S€ 00'L6¥% 3220
8002 Uoneesss ¥002
ieaj |enuuy’ ieap
saoedg Jepao Buliep pue paasog ‘Bunwio) yoag oy eng %0 = 2injonnsiadng jo juaddad =P
ZOSD sseD 'aja1ouo) YO/OD
-sBUBL|IAA0 PUE S3YIUNEY JO] PEMO|IE EIE 03P JO %01
081'Z90°'LS =1v.10l N0 0} IN0 St YIPIM %280 1@10N
002's68S ot ‘B3 OPE'6ZS %S'E ‘B8 000'9ZS (,09) sweag-| p 8dAL pauipo Lty e 62¢ 00°St €L'0 #6pug bRy
0BLLLIES 3] ‘ea  08€'lS %S'E ‘20 00T'1S swieiydeiq ajepauuau] L¥r €€ 6ZE 00'SsP €40 abpug ye1
080°zzs 9L ‘ea 08e'ls %S'E ‘B2 00Z'IS swheiydelq juaunngy (§ 0] B8]y BUEUIA0 Iy M Tl
0z1'ees 13 '8 0L0'ZS %S'E ‘ea 008'LS swoeiydeiq 1aid ealy 8)jaiauod ¥ ysuney qels qe|g
os 0 ‘8 098018 %S'C ‘B2 000'9LS sweag-| y adhL 1ejeL
sweag Al 2dAL OLHSYY T4 ¥ b siadeeg
9z 144 | siedeied
pennbay 8002 Uofefess3 ¥00Z [§78D)] T B3 ealy ON
‘ON 1Bajp |enuuy iea) 1§350D J1UN eary |enpInpU| :sjadered
SIepliy ajeJouoy pessaijsald 1edeieg
TeaJy [EU0)}025-55010 %920
SNOLLY NIV L¥0ddNS 180D
i opt Gr O (.09} 390168 :
15 z 3 . - »
000'156'LS %0 000'1SE'LS 00229018 p adk] OLHSYY PAUIPON 1adj siapi|9-| pessallsald § 005'28% 009'0¥Z$ 656 00062 0098 88-.0L1L- 88 € k4
150D Jojoey 1500 1500 uonaag JapIg aApewsly 150D 1500 pk no} [§)] [§N) sipbua suedsg "oN "ON
anpnysiadng Auxaidwon aimanysiadng 18pus pasodoid Bunwuesy qe|g Buiaiojuiay awnjop yibua yybua] juswabueuy vedg aaneuwIs)y
|eleigng uononsued |=moqng ajaI1ouo)d yoseosddy Waag Naaq PEET] uedg g0l
JHNLONYLSHIAANS

S002iHL
£002/52/9

ajeq
aleQ

13 paNdsyd

SUNLONYLSYIdNS - ¢ SALYNYILTY 330419 ILIHONOD 3SSIHLSIUd - AANLS 3dAL IHNLINYLS

H/1 uny anjg J8A0 €28 'H'S

SSYdAE HLNOWSLYOd - 00°0-€28-10S



(zuwaia10u0D) aJnpEnASang

8
-pasapisuod Buiaq aAlewale ay) jo yibue;
ay) pue yjbua) abpuq WNLIXBW 8Y) UB3M|aq 3JUBJaHIP aU) UD paseq aJe sujBua) [embuim IS 310N 88°0S %G 1208 uawingy|
88°08 %S'E L1108 J8ld
000'6L  §
8002 UonEfeIsy 002
3507 sueln [eUolppPY 00298 %Se 00°¥5$ Ly SLET [enuuy Jeaj
800Z TUoneEas3 100 1N “a1a13u02 JWaWiNge jo piek a1qna Jad [3als Buiojuial jo sq| 06 AWNSSY
0L'ges %S'E oozes wepiajjod BB\ |enuuy $00Z JEaA -a)210u02 131d jo piek 21qno Jad [331s Buloiojural jo sq| GZ| AWNSSY
4 “bsy
08'6Z8 %5'e 05228 Bunous
Aesodwa )|
B800Z uane[eas3 1500 N
Jeaj |lenuuy 002 1Bajp
= $ 0 LV
5 $ isyeys Jo }s0D
{wns duwnj) jodans TRBDEEE
1apng “dwa] Buuous "dwa) 00'BSES %S'¥ 00°00E$
'y "bsy 004'91S 00'E8rsS %SE o0'lers 5S¢ sliemBuim
1002 Uoneesss SO0 HuN 0012918 00'¢ers %G'E 00'1Z¥S ore uawingy|
; 3500 31UN UOjEpunod Jeys 100 8002 Uoneeas3 002 TpA 3} usuodwed
e10L JBBA [enuuy 1BaA |WN|oA
0 SNOLLYINDTVYD ALILNYND 335 0 LY
71500 |1 D50 SSE[D '9Ja13u0) yO/ob Jusungqy
CLTER] [ 1500 [BlO L]
Heys [ejoL SYBUS Jo JaguinN 0s 00°'e8PS %S'E [ ¥4 0 sBunjooy
os 00°€8YS %SE 00'1Zvs 0 suwnjon
Weus pa||uq ,.o¢ 350D JiU[] Uonepunog Jeys 0% 00°EBYS %S 00'LZPs 0 deo
0L°EES [BjoL 1500 8002 Toie[ess ¥002 TpA ) JU3UodWoD)|
09°018 %S vZ'6S usAuQ 1ejoL Jeap [enuuy Jeaj awnjop
0L'ees %S'E 51028 paysiwng
BOOZ : [ENEEEEE] 1509 N
Jea)p |enuuy $00Z JeaA 7500 J|un uonepunod ajid
000'F1£S 059 1500 [Bjo ]
0vZ'sELS 00'e8PS %S'E 00'LErs 08z sbuijooy
956’ SNOILYINDTVO ALILNVND 335 (413 0ES'86S 00'E8PsS %S'E ao'Lers 0T wajs
081'08S 00'c8FS %S5’ a0'LZrs 991 ded)
qpus %05 8002 uofeesss ¥002 TpA M3} AEDEE 5]
8lid [BjeL salid Jo Jaqunp B0l Jea) |enuuy 1ea) awnjop
ueAlq ¥ PeYSILINS ‘'Sejld ESXZTE dH 350D JUfN uonepunod alid 3id-dH] 1500 FOSD S5E[J '93313U0D YO/DD 13ld
SNOLLYINDVYD 1H0ddNs 1S02
000'808% 000'6.8 00E'EelS 00L'0ES 008'€8LS 005°LLS 000'vies (,09) ¥ 2dAL OLHSWY PayIPON Aoara .88 -0L1-88 € Z
Jad/ s1apno-| passansald g
1500 1500 1500 150D 3500 1500 1500 uonaag Jabulg BSANELIAYY suibua1 sueds "oN ‘ON
aImpngsqng aueln uoljepunoy Buiaiojuiay ajalouon Bujaiojuiay aja1ou0 pasodoid Bulwes4 juawabueny ueds BANEWIANY
Ie301gng leuonippy ald juaunngy juaunngy Jald 1ad
FHNLONGLSENS

S00Z/L/L 81eg

M13 paNoRyD

5002/52/9  eled

w18 g

JUNLONYLSANS - 2 IAILYNETIL 1V 330HID I1THONOD d3SSIHLISTHd - ANLS 3dAL JHNLONULS

¥/ uny anjg 18A0 €28 "H'S
SSVYdAg9 HLNOWSLYOd - 00°0-€28-10S



(Ziyouon)uone nejes Anuend

0982 1] 08 ¥ 3dAL AOW
] 1E10)
0 0 € 000 0 0 0
o 0 € 000 Q [1] [1]
4] ] € 000 [ 1] 0
a Q £ 000 [1] [1] 0
o Q E oo ] a 0
0 o € o [} 0 ]
iz 6 € EE'6Z 089 [T oL 05 ¥ 3dAL QOW
& 8 € 1998 001} oLk oL 09 F 3dAL QOW
iz [ 3 £ g EE6GT %@mﬁ.lml a8 oF 09 ¥ 3dAL AOW
vedg uonesol | dey uedsul REN [ENITLIER] Tul
ui ‘oN (B0 L jujjo Jequiny U jo oN  Buioeds 1e30L yiBus uedg s1opuo # | 49puBjo adhL | uaneaon
SeljjuenD 23210U0D Sid_2injonssiadng
0 [ 1e30L
o 00 0 a ] 1] ] Q ot [1] ngy pMd
o 00 0 1 0 [i] 0 0 0
] 00 0 3 0 g [1] 0 0
o 00 0 [ 0 0 0 0 0
ao 0 1 [1] [1] 0 [1] 0
00 0 o L o 0 0 0 0
0z 0 1] g L o Q0 Q 1] Q
[1] (4 0 0 ] L 0 [1] o 0 Q
a 00 1] [] 7] b 1] a 0 [1] 0 ) gy Jeay
Twa4] mbua] N B sHeds % (sdni] Tsdin
WEUS 1oL y1Bua ajid |'A213 J0g |"Aa13 doy JeioL io10E4 @seaiou| |Sd|ld "ON M 1SaNS peoT |ejal [SI9pIO # sepaBpeo uoleso]
si81d 10} SYEUS PaIU .9¢ =
956€ 251 Nz x Ao
aL6L 1 9L el
i o9l 264 [T} 92 L 0 0 0 0 ngy prd
0 0 i [ ] 0 5] 1] 0 PRCIE]
oz o [l o a 0 0 0 gad
oz '] [ 7] Q [1] 1] [1] G 13ld
7 0C 0 0 a i) 0 0 a 0 ¥ Jold
o 0z [1] 0 a 0 0 a "] €Jad
882 ozl il 984 [ 3 1] [1] [1] 1] 2 Jald|
o 0z 0 0 0 3 0 [’ [ 0 L Jaid
(4] 06k 6190 0608 9z 1 0 [’ 0 0 Ny mei
:—m:ﬁ.nummnﬂ e y16uan apid | A1 10d | Aaid doL | S2iid |E10] [ Jo3oE] AsERIOU] |SAlld ON :Sm«wﬂ:m hauHMo_n__zo._. s1apID # kwh.m_mm.”wo._ uopeso
sanpnuend 3lid
S002/HL 2)eq
S00Z/STI9 8jeq

svE 9zL 9L 423 wn) z x &I
£L1 £9 8€ 7] Cpanofieiol
859Y £0LL £E0L zz6l T3d'no] je101]
60EZ 258 1 B 9 L6 0501 66F € [€ 196 €0z [1iL8 e [ Ny P
BYEC Z58 3 € ] SES VEVIBLLE |E 196 €0 [v119 |t _ﬂnk.v Ty Jeer
SLA{OA [100] #, (100 | YIPIM | SWNIOA coly | 1UBlog | WiPA | ownjop|  eodv| wideg| uipim] (i)
sneAlEeY (] Je55 Weag [CEE wbuay | 4ORE2OTINY
ueno 3 qy
059 [1]:74 0z 991 (an) z x Ao
see [T oL €8
6118 SBLE VSIT ¥¥zZ
0
0
[}
0
[}
OLEE 268k ¥SIE [¥ SI__|o68 € ZZil_ |zlee |leS |5 1]
608F 268l voIE |v SL__|ssal € ZZiL__|zlee |l2S _|sv [T
iy awnyo, 1Py awnjo, 2o\ [1¢ YD
aumion fezoL |-AoA Imcl_._canm: “._ 1deq | 4IPIM 1oA 4IPIM A q._uﬁ.. B[ \6ua| wonesc oid

M3 paxa8uD
vig g

SNOILTINDTYD ALILNVNO - 2 JALLYNHILTY F1THONOD a3SSTHLS3ud - AONLS 3dAL F€NLONHLS

/1 uny an|g 18A0 €28 'H'S

SSVYdAE HLNOWSLYOd - 00°0-€28710S



1900 2843 3N

305 UOROMIEUO3 Julo] %03P [EUILO 10 %,GZ SIENDA |S00 1AWAIEICa) PUED JWNSsY

LELLS %G E 4965 Iajeng aueyaIn-Axod3
e ®EE 05'65% pueIs [e0g GUIS SaWOIeI3 8002 uoe(eas3 002
8002 uoie1e3s3 #00Z Jeo enuuy seon
DL Jenuuy LN pA"bs Jad 150 bueas
210g) 1ad 1500 ewaseRay pURID ol %230 bpug
{jenowai [BUSIPPR .GZ'E) .S ¥ JO UIGOP Of [EAOWS) SaNDOJ BOJE X297 JO FGT BUINSSTY. 080's %01 zve'ty 00'982 L z W
{'pA "bs) BBIY FIUBMOYTY 'y 'bs) eary (W) ywua situuis
aruoy pesods3 Joquiay weag pasoor3 uedg “ON
9 z 098’z orL'se zm oL hepuosg [BUION. L
=] 2 098 oFL'SE L ‘Eany QU] Sd
'pA 'n3) reday (pA b5 (pA b3} u bs) u_Erorl JaptLIad pasods3 1E10L
SsauIL Budays 2Ry 4390 () eary 90 009t 2 9 atiuel4 do)
apqeuen pueH 1691 z (] bl 9 =24 12900
L] o5t o o 0o zw oosy 2 £z oM
oo -4 o DEE ao [ vTG9LE %EE 0orrLS AuO (euatey) “lssauidiUL BiqeyEn) arsz g ELZL 6 6 S134i JamoT
Aepasg) 3131307 PIPOI E|S DI oo'sL 4 8
{'ph ‘1) aLNGA, (w) ssouya) (P bs) ealy [ENET-TES ) (U} witua Pk "o Jod 18070 ARpEnO DS 230 2pug 00'sZ 3 9T atueld oa
aminos bupeap asined buEdp  Huepnsoy Aerpeoy Aempeoy lewl oM Beg A H
yamosady ypeolday ysTve %EE 10158 BUddiD PUEH 2 adhL OLHSYY FS
130D Buidepnsay Jeydsy
zzezs HEE 68228 UOHOWIIPOIPAH BUFST u_DERLL JRuad pISOTE] IeloL
UORIEGRIY A0BHNG 008 z v abueld doy
5288 %EE 00TLS 'pA "N 130 "8IN0T IBUNG 2}2I2U0D lIEYdSY cE'e2t %REE BG'SZS (ol ST 1) uonowaposphy Butsn s€ze T Bl 4 113
800C uoejeasy 002 B00Z vonejeasy 00z Aepiaag) 212I0UCD) PS{IPOW BIIS CIMW 6P z vy £ £ ol ddn
sea), fenuuy iea seap fenuuy eap oo ¢ ¥ aap
pA "bs od 1503 ABP3AD DS K990 SBPUG sz T ELZH 6 6 spilg om0l
{rez wan) (§¥3 Wwoll) AepisA0 %990 IBAIE o9l T L]
FANL S R"GET 8608 PA ‘Ds 1ad ‘2jasou0D) Jleydsy ‘DUl JUILIAE] ooez L -4 atiue|J o8
8002 uoyieess3 002 EoL oW Bed A H
s LR o) ¥ 50AL OLHSYY PEUIROW .09
‘sys00 3pun Bupepnsay ‘eary Weog-| 130D Sd
‘awaEy Jeydsy |eniadiod aoepnsay oo1'EIzs 8zEs ovz'sz zm TBUl[eag JNBNIISIAING
BufoELNSaY JUIWBARd Yorosddy OOL'EITS Bz es ovL'sz [
) 800Z (y bs} £0°0IS 2oL
“SSAJEUE SIUJ Ul PARNIoUN JOU DI8 )50 aphoa) =] [eADWY %300 FLOTN (£) 2y 230 LS %BEE SZ1S ysiud
103 10 uoiaUn; & W0 1509 apka a9 s HGE sT1s “pouI
51500 [erowsay ¥ooQ ARG i %SE sT1S awd
61 189, 12 JuaLaIEIda) abpyq IIDICWOD ALINSSY (25 %€ 0055 “aad
|eAsalUl 30U.IN30 JBBA-GZ B UO POjRas 10 PAIUIEd JIB SOINIONISIAANS AWNSSY 8002 uoiieieas3 #002
0 JEaA 1€ Juawaceida) 3300 JUPG PUE GF JEIA I8 ABIBA0 ¥33P ABPII] MuNSSY 'S B9 lenuuy sea
[ £9¥6 o -1 “bs 120 1300 Bunured
100YS AIPUILLING 1500 BATELITIY 995 ¢ 0 £9FP6 L
B WP
“eRys 190D NSNS WS € oN atpug [ %0z £86'0€ 00wt 00987 oL v Lt
Pa1NDaI 3q [ SLe] §20p (235 AUIS OU 220351 "SIUBWINGE BABDJUI-ILISS SABY O] PILUNSSE IE SA0pLE 2 Hes %SE 00gETS |eas duis SUBWOISEY (y 'bs) eary BIUBMOYY {u b3) eary Culd yipta uyyieual sRvUNE (un) yideg
800T uofigjeas3 002 Bupnipu| JIOP UOISUBTX] [£IMPNNS Palg pasodxy JRquRN Japig pascdx] atiue4 “j1og ueds oM @M
“sseop (1834 UOHINASUOD BOOZ) Eag fenuy A IeioL Loepuooag JeuwoN “anv oSSy el
Snjen Wasad L) paSSAIAND DIE PUE S BNIDNNS JRIA- G & swnsse 51300 PoUEUIUIEW I DN L 100; 120 1500 UIOT 4330 30PPE “eary (@315 jEININAS
SIION TBumoapsy ebpUE TBURU[Eg (9918 [EINORAS
000's¥1'SS 000'0¥8'€S 000'50¢"tS 00L'BHO'IS oovErEs e o09'ores 000'995% 009'ZLLS 3 L 009'P65 000'9.8  3OQINE s s1spuer) pASSalIsald § 98T € z
000°ZFP'PS 000'05Z'cS 000'Z61°'LS 00L'BLOLS ooL'eles B 009'0rZ8 000'995% 003'TLLS 3 B 003'FES oo0'ass FD0I1HE s/ S PIIS § 96z € 3
150D 3500 [BRETR) 00 =] BGEE] (GRS [GE=S) =] ] L5 ) SANEGIRIY sqbus]  sueds oN o
diysiaumg [ELISHBET ] FoUBUUEN apho 3N [easuBY wier BuRICJURY apuod apky ain DOUBLAUEN Twer %030 §owaq Bujuiely Juawabuely ueds kI
aapeRY Ll apko AN el %030 w20 w30 %00 el Jo jquny 90 %390
|eloL 1oL aimponnsiadng (5] Buysapay sBpLE 1} AEj1ong 4oeQ 2BPE
0% 0 os 008'2LLS z [ 3 0 3 IDQIYE o0 SIOPAS-| PATEAAG S 00'SHT 3 z
o5 o 3 o5 [ o5 o [ COV'ELES 3D0IHE 00 SIOPUD [9)S & 00'9RT 3 3
D SOPAD @D ] saaly) EEG) =] EE) PR TqBusq  sueds ON ON
24042 3 asusuIUEW Jad kD AN adueU e Jad 220 9N aJUBUALEN 2d wauwebuely ueds e
1z 10 soqunk 1503 1e0L 10 JoquInN fice) 1e1o) 10 quini piie)
Ui5ensoY UAIaAE] OEoH Tuiesg oimonnsIeang BuiTuied 5915 [2INPITS
1S09 FONVNILNIVIN ITOAD 3411
SO0TLIL  teea 13 pOH3RUD
So0ZSYE  Ieq V18 48

S1S0D I1DAD 3417 - AGNLS IdAL JENLINYLS

druny anjg 1an0 €28 'W'S
SSVYdAS HLNOWSLHOd - 00°0-€28°10S



(

|

S oo o oo} oo

APPENDIX B

T2AaNSYSTEMS i\
C 2P CRATICON A=




§|'N§ /6 Spﬂf‘}w
L) / M E WHI S

Csupporle

2. Z//I:CJ{@(:J/ ﬂwc{ ﬁ/{gk Colle &
~ ﬁmﬂxﬂw{é/%fng

IR fM’l WA v ro,q,,ax—.k/ hit-
W /[pos B




FILE: 9:\C003\0064\Bridge\BTS\I3-CR29(BlueRun)\823-I3sp0I_altl.dgn

DATE: 7/12/2005

ELEVATION ALONG PROFILE GRADE S.R. 823

1
[t

\\ “ .r’7 / / i s \7\ I“ / | / / / FIRST GUARDRAIL POST BORING LOCATIONS
| S/ 4 h il ( ) [ [ / | / OFF BRIDGE LOCATIONS 4%‘4
\ €N | 47 el ! f / / / e LOCATION | STATION | SIDE | |BORING No.| STATION OFFSET 2 8%
\ ! o e \\ / I"\ l' / / // / REAR ABUT.|x RT. B-X xiinr ol dwexxs LT. | Is g0 &s
C}F N i ~ \ T 'T i :’ 9 S it St o 0w REAR ABUT.|x T B-X XX*XX. XX xx.xx’ LT. E & o
T o i o § N oo i i 5 9 c\ol\‘ SN 0 & x| |FwD. ABUT.|x RT. B-X XX txx. xx xx.xx’ LT. | |8 §§
e "E I i ; \ ’xr_‘ [ | I I | | @ [Fwp. aBuT.|x LT. B-X XX XX XX xx.xx’ LT. | |8 o3
)z a = i ol o W %
. = — AN T e | I s 5%
/i < '\ ﬁ e \ e 2
i) o A i ik e l BENCHMARK | BENCHMARK 2
. DS ; = i T SR
i o - § S 2 TR-10 \ i Y ﬁb(‘. 1 \\ \\ || \\ = |
2 N SR ISEN \ i A R-08 \ | < | S|&
i Yoo ? o S| rProFiLe eraoE \ ) \)\) ,’ h)\/\ i \\ \\ i « S8
- 3 N (SOUTHBOUND) .~ \\\ ! Y o S T (TO BE PROVIDED LATER) (TO BE PROVIDED LATER) SS &
% A} | ' T T T T A} N
: : = ‘\ S \ - \\ e :
= i l F s 18°00° 00" | o ° % I
% Loes [ = i W
| >~€ SURVEY AND \u§ vl \ (TP ) T e B)fc; (—'ORWKQRD A\€UT \\m ‘ ELfs
@|  cowsTRuCTION S | STA | 58Q+43. 00 \ €
577000 S-R. 823~ \ < 578+00 \\ \ \ \ . ;sa/foo \ TRAFFIC DATA
Lo TG TR, ] \ & ‘\‘ = ‘\ Lt A £ A @l
S89°467 05 W ok \ % \\\' % e §8|z
END APPROACH SLAB ‘\ ¢ BRG. REAR ABUT.  |d . \\= \ g?i(\NS;}nggAgg SU\‘\BQ 5 ‘?\ CURRENT YEAR ADT (2010) = 19,800 =
< s
. = ( -2,
s (\Sewrae = BE | TR A i i
= = S U T I U Vi W (0 W D G G | W S S h— \ o 2 4 2 |9
== B DESIGN YEAR ADTT (2030) = 3,640 celgw
LAl
A \ \\\\\\ = »\T' - EA b
- <
() N
e \/\ AN |5, feha sl BT A PROPOSED STRUCTURE -
25 -0” APPROACH W oY o ( NORTHBOUND) S . 09
STAE A A\ dr : e T \ TYPE: 3-SPAN CONTINUOUS STEEL PLATE G[RDER A709 e
g - \ W oy saale \ GRADE 50W WITH COMPOSITE REINFORCED CONCRETE Suv
\ =r N DECK AND SUBSTRUCTURE UNITS G
\ AN s N \ S
WA \ N X 2w
- oK | sPaws: 88’ -0%, 110°-0%, 88"-07 c/c BEARINGS T
= _\ [P N a;) E Ii(
A\ : Sl ROADWAY: 2 - 42°-0" TOE TO TOE OF PARAPETS 0 v
el = (P ~ - S
e
. > N | LOADING: HS-25 (CASE [) AND ALTERNATE MILITARY
B LOADING; FWS = 60 PSF T
=0 o 2(/ TABLE OF VERTICAL o = o
. P CLEARANCES SKEW: 18°00°00” RF 2
79 N T DR T CROWN: 0.016 FT./FT. 3 =
K & PLAN PROPOSED |43.77 ¢{40.0" + ALIGNMENT: TANGENT &=
REQUIRED|15.0° | 15.0° WEARING SURFACE: |” MONOLITHIC CONCRETE b e
o
APPROACH SLABS: AS-1-81 (25°-0“ LONG) < éﬁt
Qan Y [ < o < o R [ < ) N o < o Ry @ Ry LATITUDE: Aol
N~ © o % M N e} N~ (8} o N M w0 © ! (8} = Ve
033 J N ﬁ N N N N N " " " " " " " s LONG I TUDE : = S €
NN © N o B S > ® B o B S R B o o © STRUCTURE FILE NO. T Auw
860 @ I < 860 5
a l:l a %) ores i g Q
. <C .
- & € BRG. REAR ABUT. /8 PIER | € PIER 2 € BRG. FORWARD ABUT.—_ ¥ § R =0
25 /— BRIDGE LIMITS = 288. 10" \ b e @ 1 I. ALL SHEETS WITH PLAN DIMENSIONS ARE SHOWN Ao
840 PROFILE ~E i : ! 2= _~F40 HORIZONTAL . =i
GRADE LINE G a 88" -0~ 110" -0" 88" -0~ D o e =D
.~ -
<a : <9 e v 2. EARTHWORK LIMITS SHOWN ARE APPROX[MATE. =
- +0.6% i 2067 1) » @ = —'*JTZU ACTUAL SLOPES SHALL CONFORM TO PLAN CROSS =
= SECTIONS. =
. s EXP A" ~
EL. 809.00% =T L poinT Of VINIHUY //f /' 4 _EL. 81/.00¢ ]
EL. 809.00: ; 1 VERTICAL CLEARANCE > , 3. THE PROPOSED PROFILE GRADE [S WITHIN BRIDGE @
800 2 = Wia TABLE_/ £l ’;’;’;’*’g’;“’:g;’; Hou LIMITS. SEE ROADWAY PLANS FOR PAVEMENT o
: : : ELEVATIONS BEYOND BRIDGE LIMITS.
i\ Z € BLUE RUN U U e BORING TR-7
EXISITING \ APPROX TMATE> ROAD. 4 4 EL. 797.0%
e T - [/ /W FOUN TA: o
GROUND TOP OF ROCK j LEL] 785\5* 780 R SET
780 s .\ BORING TR-1 ar ¥l = B / ppROX 1 MATE e ALL NEW PILES SHALL BE HP 12x53 PILES AND HAVE o
\L \ L. 761.9: \ & a2 = T0P OF ROCK e A e A MAXIMUM CAPACITY OF 70 TONS PER PILE. o
______________ S N 1»‘______/_;‘________; / APPROXAMATE ng()LR[/’l?G?STR'a SLOPE PROJECTION (TYP.) a =
e \ A~ 7 TOP OF ROCK - o0
% PN N\ ; (ELY 765, ©
oo 3 \ -y BORING TR-9 760 TILITIES: °Q
e ~
= EL. 766.0% Q
£ - = @ - UTILITIES DISPOSITION WILL BE ADDRESSED DURING O
o La} o =
v o < % > o S S ¥ TS & L SUBMITTAL =
x g O o S N N o < S N -
SloS 2 - X~ = S 8 = 2 740 k
577+00 578+00 579+00 560+00 581+00 l(\C A ! /2
Q




o R v R e R

[

:
D
D
1o
|
i

O]

1 =

DATE: 741272005

FILE: gA\CO03\0064\Bridga\BTS\3-CA29BIueRun\B823-13150l_altldan

)

¢ SURVEY AND

//r CONSTRUCTION
S.R. 823
\ Jo’ -0~ | 30’ -0~ |
457 -3~ . 457 -g*
T T
427 -p* | 427 0"
1 -g” 1ze-0” i2e -0~ [ 12 -g" L groge &’ -0” 127 -0 , 127 -0 , 12 -0 1 -6”
(Tre. ) SHOULDER ‘ | SHOULDER | SHOULDER ! SHOULDER (TYe.)
1071 ,.18 83" REINFORCED CONCRETE l 8% REINFORCED CONCRETE
2 SLAB [NCLUDING 1° MONOLITHIC | PROFILE GRADE 10%~ MIN. g~ = 107 HIN. l SLAB INCLUGING {“ MONOLITHIC
WEARING SURFACE { SOUTHBOUND) i WEARING SURFACE
T I | erofiLe craoe
© o F’ CROWN | VARIES G.0063 MIN. ' [ { NORTHBOUND) CROWN  VARIES 0.0/08 MIN.
P o 0.016 N TO 0.016 MAX. ! 0.016 'l 70 O.
s} t l [ ‘ 0 0.016 MAX. ]
£ — !
. ] 447 (WEB) PLATE 67| \C, 1ur7s oF 44" (WEB) PLATE —
> , 9~ HAUNCH GIRDER (TYP,) LIKITS OF SEALING GIRDER (TYP. )
) 4 TP |l CONCRETE SURFACES
€ 1" ¢ HALF-ROUND . { EPOXY ~-URETHANE) (TYP.)
DRIP GRGEEE,////’ 1 1 1 |
(TYP, ) 3 -67 4 _GIRDER SPACES ® 9° -6~ = 38° -0 3 -6 3 -5 4 GIRDER $PACES ® §° -6~ - 387 -G 3 -5

SUPERSTRUCTURE DEPTH

1TEM

PLATE GIRDER

44~ WEB

SLAB (INCLUDING
WEARING SURFACE)

8%

HAUNCH (BOTTGM
OF 5LAB TO TGP
OF FLANGE)

GIRDER DEPTH

47.75”

TOP OF WEARING

' SURFACE TO BOTTOM

0F GIRDER FLANGE
{TNCH)

58.50"

TOP OF WEARING
SURFACE TO BOTTOM
OF GIRDER FLANGE
(FEET)

4.875°

SEAL CONCRETE

PROPOSED TRANSVERSE SECTION

Fz"@ BEARING
BRIDGE LIMIT )

CONCRETE

DECK SLAB —\
L

v‘;ﬂ'l

I“-g~

I
30"
|
=671 -0

6~

1
&

-3~

CONSTRUCTION -
JOINT

—

SURFACES (EPOXY
URETHANE)

STEEL
GIRDER —

‘ff/”’//’ |

L

APPROACH SLAB

POROUS BACKFILL

FINAL
GROUND
LINE

i 12 -67

2

3 -g~

WITH FILTER FABRIC

3 -0" WIDE
NEQPRENE
SHEETING

OR REMOVABLE FORMS

6" § PERFORATED

C.P.P {T07.33, TYPE SPJ
\\\\‘\—— CONSTRUCTION

JOINT

167 16"

i’-0%

~—C¢ PILE W/WEB

PERPENDICULAR
TC € BEARING

IYPICAL ABUTHENT SECT/ON

EXPANDED POGLYSTYRENE FILLER

A

55 PUBLIC SCUAAEL, SUITE 1500

DESIGN AGENCY
CLEVELAND, DHIG  #4113-1901

RarneSvysTENS

COCNRPINRATICON

CATE
7/9/05
STAUCTURE FILE WUUBER

REVIEWED
NFF

BRAKRN
RCK
REVISED

DESIGNED
BTA
CHECKED
RER

-
]
E: ~
= 8
<
=z F
Q:k\-
Ly >
- X
o ox <
[
< ™ &
Y]
) W o=
L@
= o
0w
S73
-
g Se
tn § u
I
a @ o
Ly L+ ]
~ .
§Q «
EE U)
[y
o
O
e
O
1
m D
ol
© o
L
—
(.)Q‘
bt

M
[~
M




!“ [ 7 [ 1

]

]

l

J

/A SO B BN

I B

[

APPENDIX C

RANSYSTEMS
AR CNRATION 2




ll __.| 1—}

]

T S T s s T s T s S e N i M

— o 3 [

]

RANSYSTEMS MadeBy __ BTA
P OATICON //’? tz=:  Checked By

Date
Date

06/25/05 Job No.
Sheet No.

VERTICAL CLEARANCE CALCULATIONS

P403030064

Job Name SCI-823-0.00 Structure
Description __S.R. 823 OVER BLUE RUN ROAD PID# 19415
Alternative 1 - 5 Steel Plate Girders, 3 Span Point Location:
Adjstment for Cross Slope
Comment Grade Cffset
1 Lane: 0.016 X 12 = 0.19
1 Lane: -0.016 X 12 = -0.18
Shoulder to Beam CL: -0.016 X 10 -0.16
Total Adjustment = -0.16
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 47.75 3.98
58.5 4.88
Total Superstructure Depth (ft) = 4.88
Vertical Clearance at Critical Point
Station @ Critical Point = 578+95.39
Offset Location @ Critical Point = 64.00' Left
Profile Grade Elevation at Critical Point = 822.92
Adjustmen for Cross Slopes to Beam CL = -0.16
Top of Deck Elevation @ Critical Point = 822.76
Total Superstructure Depth = -4.88
Bottom of Beam Elevation @ Critical Point = 817.88
Approximate Top of Existing Ground @ Critical Point = 774.22
Actual Vertical Clearance = 43.66
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5




TWSETEW . Made By BTA Date 06/25/05 Job No. P403030064
SCIRATICON = Checked By Date Sheet No.
VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure
Description S.R. 823 OVER BLUE RUN ROAD PID# 19415
Alternative 1 - § Steel Plate Girders, 3 Span Point Location:

Adjstment for Cross Siope

Comment Grade Offset
Shoulder: -0.016 X 4 = -0.06
= 0.00
0
Total Adjustment = -0.06
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 017
Girder or Beam Depth: 47.75 3.98
58.5 4.88
Total Supersfructure Depth (ft} = 4.88

iy

Vertical Clearance at Critical Point

Station @ Critical Point = 579+19.44
Offset Location @ Critical Point =  26.00" Right
Profile Grade Elevation at Critical Point = 823.06
Adjustment for Cross Slopes to Beam CL = -0.06
Top of Deck Elevation @ Critical Point = 823.00
Total Superstructure Depth = -4.88
Bottom of Beam Elevation @ Critical Point = 818.12
Approximate Top of Existing Ground @ Critical Point = 778.17
Actual Vertical Clearance = 39.95
Preferred Vertical Clearance = 15.0

Required Vertical Clearance = 14.5
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L BNGINEERS + ARCHITECTS « SCIENTISTS
PLANNERS + SURVEYCRS

April 1, 2005

— Mr. Greg Parsons, P.E.

- Project Manager
TranSystems Corporation
5747 Perimeter Dr., Suite 240
- Dublin, OH 43017

o " Re:  SCI-823-0.00 over Blue Run Road (C.R. 29)
Preliminary Structural Foundation Recommendations
Project SCI-823-0.00

- DLZ Job No.: 0121-3070.03

Déar Mr. Parsons:

This letter reports the findings of the subsurface exploration and preliminary foundation
recommendations for the proposed structure SCI-823-0.00 over Blue Run Road (C.R. 29). Itis

| anticipated that the proposed structure will be a three-span, elevated bridge. The existing grade
: at-the-proposed revw bridge Tovation ranges betweenrelevations 769 and-775-inthe plam-east-of
CR. 29 and extends as high as elevation 818 on the hill west of C.R. 29. Itis anticipated that the
SCI-823-0.00 mainline will be located in fill sections on either side of the proposed bridge.
Approximately 50 fest of new fill is anticipated at the rear (east) abutment. There will likely be a
sidehill fill at the forward (west) abutment, with the fill ranging in thickness from 0 to 15 feet. It
is anticipated that the piers will be approximately 35 to 45 feet in height.

The findings and recommendations presented in this report should be considered preliminary. It

is understood that the final number and locations of substructure units have not been determined

L yet. After the substructure unit locations have been established, the results of the borings should

" be reviewed to determine if additional exploration is needed to finalize the foundation
recommendations for the new structure.

Field Exploration

— A total of four borings, TR-7, TR-8, TR-9, and TR-10, were drilled at the proposed structure
between March 11 and 15, 2005. The borings were drilled to depths ranging from 17.0 to 34.5
feet. The borings were extended into bedrock, which was verified by rock coring. Boring logs
— and information concerming the drilling procedures are attached.

The boring locations were selected by TranSystems Corporation. Borings TR-7, TR-8, TR-9,
*‘ and TR-10 are located approximately at Stations 586+00, 585+00, 584+30, and 583+20,

6121 Huntley Road « Columbus, Ohio 4%7929-100% = (614) 888-0040 « FAX (514) 848-6712
with Offices Throughout The Midwest
www.dlz.com
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respectively. The boring locations and the ground surface elevations at the boring locations were
estimated from the established topographic mapping for the project and are presented on the
attached Boring Logs.

Findings

The following text presents generalized subsurface conditions encountered by the borings. For
more detailed information, please refer to the attached Boring Logs.

At the ground surface, the borings encountered one to three inches of topsoil. Beneath the
topsoil, all of the borings encountered silt and clay (A-6a) and silty clay (A-6b) to depths ranging
from 5.0 to 13.5 feet. Beneath the A-6 soils, a hard clay (A-7-6) layer was encountered n
Borings TR-7, TR-8, and TR-9 at depths of 8.5 to 10.0 feet, 13.5 to 16.0 feet, and 6.0 to 7.0 feet,
respectively.

1
|
i
|
1 egmpmees
|
i
]
|
]

jl—————Bed;rock..-wasﬂencountered_i.n_the_borings_at_depths_b.emecn_i.o-_and 16.0_feet and consisted

primarily of a moderately to highly weathered soft to medium hard siltstone. Below a depth of
7.1 feet in Boring TR-10, the siltstone was less weathered and medium hard to hard. Recovery of
the core samples ranged from 94 to 100 %, and the RQD values ranged from 17 to 87%, with an
average RQD of 58%.

L1

Water seepage was detected in Borings TR-9 and TR-10 at a depth of 1.0 feet prior to coring
operations. Seepage was not detected in Borings TR-7 and TR-8. At the completion of drilling,
water levels ranged from 1.3 to 17.4 feet. The final water levels include drilling water and may
not be representative of actual groundwater conditions particularly in Borings TR-7 and TR-8.
Groundwater levels may vary seasonably.

Conclusions and Recommendations

Based on the subsurface materials encountered in the borings, spread footing foundations appear
to be best suited for support of the proposed structure. Competent bedrock was encountered
between depths of 5.0 and 16.0 feet in the borings. At the forward (west) abutment, the amount
of fill is expected to vary between Zzero and 15 feet, due to the sidehill fill. However,
approximately 50 feet of additional fill is anticipated at the rear (east) abutment location.
Consequently, it is anticipated that spread footings will be founded in filt at the rear (east}
abutment. Spread footings will likely be founded in bedrock at Pier 1, in either bedrock or
natural soil at Pier 2, and in either fill or bedrock at the forward (west) abutment.

3 —J CJ [
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Spread footings bearing in embankment fill or natural soil may be designed for an allowable
bearing capacity of 3000 psf. If spread footings are bearing on bedrock, the footings should be
embedded into the bedrock. Recommendations for spread footings on rock are presented in the
table below.

Additionally, drilled shafts to rock or pre-bored H-piles into bedrock can also be used to support
the structure. If high lateral or uplift loads are anticipated, drilied shafts or H-piles socketed into
bedrock may be needed. The actual rock socket lengths will need to be designed based upon
actual loading conditions. . '

The following table summarizes the site conditions and bearing capacity recommendations for
foundations on rock.

} ) Existing
----- - Ground—|—TFop-of Rock—|-—Allowable
ﬁﬁ;ﬂi SEtrli ;ﬂ;&;l Surface Elevation® Bearing
D Elevation* (Feet) Capacity
(Feet)
Forward (West) '
TR-7 Abutment 810.0 797.0 10 TSF
TR-8 Pier 2 792.0 776.0 10 TSF
TR-9 Pier 1 773.0 766.0 10 TSF
Rear (East)
TR-10 Abutment 769.0 761.9 10 TSF
*Existing ground surface elevation was estimated from the established
topographic mapping.
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Closing

If you have any questions, please contact our office for clarification.

Sincerely,
DLZ OHIO, INC.

Sl /2 Rl

Edward R. Hood, P.E.
Geotechnical Engineer

X?JL&P‘/%«, 4. Ootarea

Dorothy-Ax-Adams; P-E-

]

Senior Geotechnical Engineer

Attachments: General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Site Plan
Boring Logs TR-7, TR-8, TR-9, and TR-10

ce: File

Mproj\012113070.03\Structures\Blue Run CR. 20\CR 29 1t04-01-05.doc
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GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 foot increments at intervals not exceeding
5 feet. In the event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
penetration data were recorded and one or more representative samples were preserved

from each sampling increment.
In borings where rock was cored, NXM or NQ size diamond coring tools were used.

In the laboratory all samples were visually classified by a geotechnical engineer. Moisture
contents of representative fine-grained soil samples were determined. A fimited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results of these

tests are shown on the boring logs.

The boring logs included in the Appendix have been prepared on the basié of the field

.record of drilling and sampling, and the results of the laboratory examination and testing of

samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or fransitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although. it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances.

Soillrock samples will be stored at our [aboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

S:\Geot\Forms\General Info English.doc
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| EGEND — BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right

Depth (in feet) — refers to distance below the ground surface.
Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.

Standard Penetration {N) _ the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in B-inch drive increments. Standard penetration resistance is
determined from the total number of blows required for one foot of penetration by summing the second and thisd 6-inch increments

of an 18-inch drive.

50/n — indicates number of blows (50) to drive a split-barrel sampler a certain number of inches (n) other than the normal 8-inch
increment.

The length of the sampler drive is indicated graphically by horizontal lines across the "Standard Penetration” and “Recovery”

columns.

Sample recovery from each drive is indicated numericallyrin the column headed "Recovery”.

The drive sample location is designated by the heavy vertical bar iq the “Sample No., Drive” column.

The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the "Press” column.

Sample numbers are designated consecutively, increasing in depth.

Soil Description

a. The following terms are used to describe the relative compaciness and consistency of soils:

Granular Soils — Compactness

1 L1 ]

L

Blows/Foot
Term Standard Penetration
Very Loose. 0-4 . .
Loose 4-10
Medium Dense 10—-30
Dense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compression Standard
Term tons/sq.ft. Penetration  Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft . 0.25-0.50 2-4 Easily penetrated by thumb
Medium Stiff 0.50-1.0 4-8 Penetrated by thumb with moderate pressure
Stiff 1.0-20 8-15 Readily indented by thumb but not penetrated
Very Stiff 2.0-4.0 15-30 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficulty by thumb nail

b. Color — If a soil is a uniform color throughout, the term is single, modified by such adjective as tight and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct
colors are swirled throughout the soil, the colors are modified by the term “mottied”.

c.  Texture is based on the Ohio Department of Transportation Classification System. Soil particle size definitions are as follows:

Description . Size Description Size

Boulders Larger than 8" Sand - Coarse 2.0 mm to 0.42 mm

Cobbles 8"to 3" -~ Fine 0.42 mm to 0.074 mm

Gravel — Coarse 3"to W' Silt 0.074 mm to 0,005 mm
—Fine 3" to 2.0 mm Clay smaller than 0.005 mm
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d. The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

. Modifiers to main soll descriptions are indicated as a percentage by weight of particle sizes.

trace 0 to 10%
little 10 to 20%
some 20 1o 35%
“and” 35 to 50%
f.  Moisture content of cohesionless soils (sands and gravels) is described as follows:
Term Relative Moisture or Appearance
Dry No moisture present
Damp Internal moisture, but none to little surface moisture
Moist Free water on surface
- Wet Voids filled with free water
g. The moisture content of cohesive solls (silts and clays) is expressed relative to plastic properties.
Term Relative Moisture or Appearance
Dry Powdery
Damp Moisture content slightly below plastic limit
Moist Moisture content above plastic limit but below liquid fimit
Wet Moisture content above liquid limit

10. Rock Hardness and Rock Quality Designation

a. The following terms are used to describe the relative hardness of the bedrock.

Term Description

Very Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. {Crushes under pressure of fingers and/or thumb)

Soft Resists denting by fingers, but can be abraded and pierced fo shallow depth by a pencil
point. (Crushes under pressure of pressed hammer)

Medium-l:lard__ﬁ.Resists_penciI-point,_butcan_be..scratghed.witb-a-knife-blade._(.Br.eaks-easily_undel:single

hammer blow; but with crumbly edges.)

Hard Can be deformed or broken by light to moderate hammer blows. (Breaks under one or two
strong hammer blow, but with resistant sharp edges.)

Very Hard Can be broken only by heavy and in some rocks repeated hammer blows.

b. Rock Quality Designation, RQD — This value is expressed in percent and is an indirect measure of rock soundness. It is
obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the
total length of the core run.

11. Gradation — when tests are performed, the percentage of each particle size is listed in the appropriate column (defined in Item 9c).

12, When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content,
_the moisture content is indicated graphically.

13. The standard penetrétion (N) value in blows per foot is indicated graphically.
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