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Project Description and Proposed Structure Information

This project consists of the removal of the existing 26 ft single span bridge on closed abutments
and replacing it with a triple 8’'Hx12'W box culvert. Work will be performed under stage
construction.

Proposed horizontal cantilever wingwalls are approximately 13.5 ft long and 9.5 ft high. There is
approximately 1ft of fill above the culvert. An approximate 1.5 ft change in roadway grade is
proposed.

Existing Structure and Site Investigation
The existing single span bridge was constructed in 1923.

The existing structure is located in level terrain, and the primary area land use is cultivated
fields. The approach roadway is at or near grade. No existing settlement or stability problems
were observed.

The channel banks are approximately 5ft and near 2V:1H slopes with no evidence of sloughing.

Rip rap has been placed under the bridge and along the banks where ditches outlet into the
stream.

New borings were advanced on the existing driving lanes at the northwest and southeast
corners. Borings were advanced to 25+ ft below streambed by the District 6 drill crew according
to AASHTO T 206 and the IDOT Geotechnical Manual.

Boring data indicates approximately 2 ft of clay loam over 13 ft of sand over clay loam till.
Borings on roadways are filled to prevent a hazard immediately after drilling. As a result, no 24-
hour water elevation observations were made. The boring data indicates groundwater was
encountered at 655.0 ft corresponding to the top of sand.

Geotechnical Evaluation

Settlement. There is a minor change in grade. Empirical settlement calculations estimate a
settlement of less than 1 inch beneath the box. Settlement is not anticipated to be a problem.

Slope Stability. The stability of a 1:1 temporary construction slope has been analyzed including
excavation to elevation 658 ft. The resulting factor-of-safety is 2.7. No stability issues are
anticipated.

Seismic Considerations. Seismic events are not a significant design consideration for culverts.
No analysis is required.

Scour. A 100 year scour estimate has not been calculated for the proposed culvert. The design
scour elevation should correspond to the bottom of toe wall elevation. Based on available
information, the upstream design scour elevation is 656.15 ft, and the downstream design scour
elevation is 655.85 ft. These elevations may be adjusted during final design.

Mining Activity. 1SGS records indicate no mining beneath the proposed structure.
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Foundation Evaluation

Culvert Barrel. A pre-cast culvert is feasible at this site. If the pre-cast alternative is selected,
cast-in-place headwalls should be included. No ground improvement is required

Wingwalls. Originally the design called for horizontal cantilevered wingwalls for both the up and
downstream ends of the culvert. Due to complications acquiring Right of Way on the
downstream end of the box culvert, other wingwall types have been explored on the
downstream end.

Soil Properties for Analysis: The table below contains soil properties to be used for
embedment and section modulus analysis of a sheet or soldier pile wall.

Elevation X Undrained Drained
Soil Type Y (pcf)

Top Bottom C (psf) 0] Ka Kp C (psf) ) Ka Kp
668.88 663.5 Silty Clay 120 1000 1 1 26 0.36 3.31
663.5 655.5 Clay Loam 120 700 1 1 26 0.36 3.31
655.5 650 Fine Sand 110 29 0.32 3.97 29 0.32 3.97

650 641 Sandy Gravel 125 32 0.28 4.76 32 0.28 4.76

641 - Clay Loam Till 130 7200 1 1 500 28 0.33 3.66

The borings showed very consistent stratigraphy with similar blow counts and
unconfined compressive strengths. The cohesion (C) was taken from field Rimac
results. The undrained phi angle of the Fine Sand and Sandy Gravel where taken from
Wolffe 1989 and FDOT 2012. The drained phi angle of cohesive soils was based on
Table 4-6 of USACE EM 1110-2-2906. Ka’s and Kp’s were calculated using Coulomb
and assuming the wall friction angle is equal to a third of the angle of internal friction.

The effective cohesion of the Clay Loam Till was assumed as 500 psf. As taken from
MnDOT Report MN/RC 2018-32 the effective cohesion could be approximately 10% of
the undrained cohesion. Given the high unconfined compressive strengths of this layer,
ranging from 7.2 to 10 tsf, it is believed this soil would retain cohesion in the drained
condition.

Using the soil properties from the Table above, the below table of earth pressures was
derived. These represent the factored values per foot of wall. The active and passive
values will need multiplied by the appropriate widths for the analyses. This would be
equal to the pile spacing for active and the smaller of 3 times the pile width or the pile
spacing for passive.

o'h (undrained) Factored per foot o'h (drained) Factored per foot
active passive net (-active) active passive net (-active)
Elevation o'va o'vp LLSurchargd top bottom top bottom top bottom top bottom top bottom top bottom
668.88 0 240 105 -105 151.2 -151.2
663.5 645.6 240 347.1 -347.1 499.82 -499.82
655.63 1590 0 240 701.25 1050 348.75 1009.8 0 -1009.8
655.5 1597.49 7.49 240 704.06 901.2 1055.62 22.3 351.56 -878.9 | 1013.84 | 901.2 18.59 22.3 -995.25 | -878.9
650 1859.29 | 269.29 240 1026.86 | 898.5 801.81 961.37 | -225.05 62.87 1026.86 | 898.5 801.81 961.37 | -225.05 62.87
641 2422.69 | 832.69 240 1135.13 | 1013.51 | 2972.7 | 11424.52 | 1837.57 | 10410.99 | 1135.13 | 1013.51 | 2972.7 | 5030.74 | 1837.57 | 4017.23
635 2828.29 | 1238.29 240 1165.61 11728.72 10563.09 1165.61 6144.11 4978.5
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From the Allpile User’s Manual, the below table of soil properties used specifically for
lateral analysis was complied and should be used by the Consultant.

Elevation Soil Type K (pci) | e50(%)
Top Bottom
668.88 663.5 Silty Clay 100 1
663.5 655.5 Clay Loam 70 1.5
655.5 650 Fine Sand 20 -
650 641 Sandy Gravel 60 -
641 - Clay Loam Till 2000 0.4

Preliminary Feasibility Analyses: Preliminary Analyses using an internal spreadsheet
was conducted for the purpose of determining feasibility.

Cantilevered Sheet Pile Wall: The preliminary analysis for a cantilevered sheet pile wall
showed a minimum section modulus of 30 cubic inches per foot, not accounting for
corrosion, and a tip elevation of 628 would be required, with the limiting case being the
drained condition. The tip elevation would be 13 feet into Clay Loam Till with blow
counts ranging from 31 to 66 and Qu’s ranging from 7.2 to 10 tsf. It is anticipated that
driving sheet pile this deep into this layer would prove difficult at best and have a high
probability to damage the sheet pile. A cantilevered sheet pile wall is not recommended.
Technically anchors could be used to reduce the tip elevation and section modulus,
however the anchors would have to extend underneath the road, which is not
recommended unless other wall types are economically not feasible.

Cantilevered Soldier Pile Wall: A cantilevered soldier pile could be used. Using the soil
properties from this memo and an internal spreadsheet the below table documents the
tip elevation, minimum section modulus (not accounting for corrosion), and acceptable
structural shapes, which can be refined further by Structural Engineer.

. . . . Minimum Section
Pile Spacing Tip Elevation Modulus Acceptable Shapes
3.5 637 87.2
375 637 872 HP 14x73 or above
4 637 110.6
4.25 636 110.6
45 636 110.6 HP 14x89 or above
5 635 110.6
5.5 634 130.4
6 634 130.4 HP 14x102 or above
6.5 633 152.3
7 632 152.3 HP 14x117 or above
7.5 633 152.3
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A drivability analysis, using BBS 147 demonstrated that the piles could be driven to the
desired tip elevations without issue, however it is believed that the analysis does not
adequately model the Till's, shear strength and stiffness, as the till can have unconfined
compressive strengths in excess of 9 tsf. Given this, even though the boring shows
sandy soils, complicating the drilling process, the soldier piles should be set in drilled
shafts extending to the calculated tip elevations.

T-Type: T-Type and other wall types better suited for “Fill” situations were eliminated as
installing them close to the edge of pavement would require additional temporary
retention, making a “Cut” type of wall, sheet or soldier pile, economically more ideal.

Final Recommendation(s): Our recommendation for the final configuration of the
downstream end would be a cantilevered soldier pile wall with the soldier piles being set
in drilled shafts, utilizing only readily available HP Sections. If more detailed analysis
precludes the use of a cantilevered soldier pile wall, utilizing readily available HP
Sections, we would recommend a cantilevered soldier pile with a larger W section. The
upstream end should utilize horizontal cantilevered wingwalls.

Construction Considerations
Stage Construction. This project will be constructed under stage construction.

Temporary Soil Retention. Temporary retention will be required to facilitate stage construction.
The estimated maximum retained height is 11 ft. A preliminary analysis indicates a cantilevered
sheet pile wall is feasible. If the final design shows a sheet pile tip elevation below 644 ft, a
dense sand layer may prevent adequate embedment. In that case, use the Temporary Soil
Retention System.

The designer has indicated a 1H: 1V slope on the backfill area above stage | construction. The
granular culvert backfill should be wrapped with geotextile to prevent rock loss, a detail is
attached. No additional retention methods are required.

Excavation. Existing abutments should be removed to 2 ft below the proposed culvert barrel
and should be backfilled with Rockfill-Foundation. The special provision is attached.

Backfill. Backfill should consist of Granular Culvert Backfill. The special provision is attached.
A detail showing pay limits should be included. Pay limits include the temporary excavation
limits in a section along the roadway and from edge of shoulder to edge of shoulder in a section
along the culvert.

Ground Improvement. No ground improvement is necessary below the culvert barrel or below
wingwalls.

Drilled Soldier Piles. The borings indicate Cohesionless Soils below the groundwater table will
be present. The Contractor should anticipate the challenges of drilling in Cohesionless Soils
below the groundwater table.
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K - § | g (41-Stage [, 53-Stage 1) 1 Elev. 658.63
@ O i |
83 i /
S —*mﬁﬁ F————-- i ==
=
© Flev. 656.90— | [F——r . © [l .
# h o =~ I ?
& 2 L 1 o —h or h; ) ) :\\4 : N
Elev. i e ol Lo o a2 Stage II Construction Stage [ Construction Flev. 655.63
655.90
4-#4 vy bars g_’l HALF LONG. SECTION ELEVATION HALF ELEVATION
SEEEG/;/C%/EGW Showing bars in Center Wall Looking West Showing bars in Outside Wall
- ~—¢€ Rdwy. o Form Liner
< o
N 67-0" typ. —— Back Face Textured
K ° I 6" \ Surface
> o 1S —= N [91 0 0z
é\r) A . Bol
N N\ T - B
1 ! | o O .
<°7_ 3701 e —F--—————— === —— === === T T] O 2 1 ©
o NS
o
9- 2l | - B 3
| = S - -
1 o g N . |
%, | SESS s N - g
o= > ~
I 80-#7 a bars at 8" cfs. B9 _ " 30 wan
1|L|' Bott. o top siab, Top of bott. sian < S sls 3-#6 he in R Ly
| (35-Stage I, 45-Stage I1I) Sl @ N Bottom of Headwall ull length of span
. ) 5 IR
gle 2 it —eg==—8|-m——-—--gh------ ekl 1 SECTION B-B
S E 1 S| S s © T[T -_—
3 F=—-—_—_—_—_———— e, —— - —-—-3 === | —_—_———————————— =N|==|TH 3-#7 h7 in Upstream End
= | G g iy —
& S I |5 % ME Top of Headwall
ol vy Sta, 142+95.00 <[5 = : SR 4N 4 '
215 c | C \ S| a ) e L B € cuvert Form Liner
8= i - - N o < - N =Y O~ .= Textured
ol ] 39-#7 a;bars at 1’-57 cts. 3 a o Y 5w 6 Xj. Formed Surface
< g ] Top of top slab & bottom of bottom slab over inside walls §>3 S o : Opening. 1yp.
#13 | (I7-Stage I, 22-Stage II) o < 5[ -0
o ES | BIRS = NER
™ __l_ ________________________________ ___Q:___'fg________:_ ______ slv=o = =|TH
4 N Lo} © N
Y | ___N?;___'é _______________ # %N =T .
1 | _38-#7 a; bors ot 1°-5" cts.. Top of top siab & Sl - e Lt
| bott. of bott. slab. Alternate with a, bars ST 5 curort wa
(16-Stage I, 22-Stage II) NS = tg
: ha_below barrel 37 & A SR —H1 a
4 _below barre o< o N R "
] cut to fit as needed <% Q 4" A" Drip norch | 3
| 1-#4 v bar &[4 Iy full length of span
\___i_____(‘_gffh_cﬁfff_) _______________________ NS L _____— 1] SECTION C-C
7 i Downstream End
/4 / S [bet—2-#4 vs bars
N 5] each corner
K] 307-6" 23-6"
Stage II Const. Stage I Const.
=% Back Face T
SHOWING SHOWING Note:
See sheet 5 of 9 for Sec. A-A,
b b REINFORCEMENT M bar details and Bill of Material.
300 N PLAN
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387-8""

bars

Tilt_hook of a

for 1% min. cl.

12-67"

Symm. about

if necessary

(along € Rdwy) ¢ Culvert

h or hg [92 - or ;;\‘LB Gl—l : N NN
/7 ~
I _{_ ) e - - - - - o N
) ) Y _ a j a a . I
V*f: PN a vV —= ‘LConsfrucﬁom Joint, typ. :

< //:775 or—— d cl. 12-0" é// 12-0" 8" 12-0"" 81:

! 6 L c N

: N |

)

- s | Ny l
NP E or hg |4 Construction Joint, LA © |
ESH W p Vil /7l\ typ. o= !

o B s i i, L
(@ ER A | RN NN ' I
_________________ -

|

|

|

1

HALF SECTION

-0

3 x 6”7 Formed

opening

<l
SIS
33
4" Chamfer ‘SSQ
3,"A Drip| Notch S
=[x
=|Q
s B
6" SRS
SRt
SXE g
AT UPSTREAM END ggmé
S S
35 5
e S) . Q
-0 SERIN
o|S 8
| ™ 215K S
Qo € <
s Ol © ©
333

S

L

3" A Drip Notch
Full length of Span

AT DOWNSTREAM END

DRAIN DETAIL

) )
AN AN
. 7/ 2
M =
2 ©
SN
3 g gn
gn
BAR s
BAR s;
Notes:

A distance of half the length of the wingwall but
not less than six feet of the barrel shall be poured

monolithically with the wingwalls.

BILL OF MATERIAL

HALF END ELEVATION Bar No, Size Length | Shape
THRU BARREL : i 2
a 160 #7 39-1" | C_D
a 78 #7 25-0" | ——
az 76 #7 38-3" | ——
d 76 #4 4-5" —
h 128 #4 23-2" | ——
hi 128 #4 30-2" | ——
Pay limits for Membrane Waterproofing ho 12 #6 38-37 | —
Iy Y2
System for Buried Structures and hz 34 #8 8’-0 —
1 [ Geocomposite Wall Drain ha 24 #8 6°-0" —
h3 [~V hs 32 #6 23-2" | ——
1 I ‘ he 32 #6 30-2" | ——
[ hz 6 #7 38-3" | ——
1 M—hs3 { \ hs 52 #5 17-8" ] ——
Vo Membrane Waterproofing
{b \ for Burl/'eld Structures p 39 7 g 0
¢ /= Geocomposite ‘ 51 38 #4 5-4" g
L M wall drain
e 3" ¢ Weep holes L W) : ; 350 #5 Y
he — ch ‘ v 376 #5 34" | —
7 8 #4 2-5" ] —
e |1 1] const MEMBRANE WATERPROOFING s 0 | #4 [izm57] ——
ac -
Face d1b J Concrete Box Culverts Cu. Yd. 243.2
Reinforcement Bars Pound | 39,740
1 M Membrane Waterproofing
157 F 3 System for Buried Sq. vd.| 235
cl. Structures
17" -9 Furnishing Soldier
4
A Piles (HP Section) Foot 250
7 Drilling and Setting
Vo —= Soldier Piles (In soil) Cu. Ft. 740
‘ e T i
I_ N 5-0 2-1%" hs LL/ntre_'ated Timber Sq. Ft. 202
47 o agging
( 1 ) Q 137-0" 2~ 1" h Geocomposite Wall
z Y 2.1 N4
o 7 . Drain S5q. Yd. 251
SECTION A-A ., ‘ s ,, 3 Stud Shear Connectors Each 104
_ 10 ‘ 38°-3 10 BARS h3z & hy4 Bar Splicers Each 160
BAR a
—_— BAR d
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Stage line
if applicable

* Bar splicer assembly Threaded T ) )
coupler (E) xf Form Stage I construction| Stage II construction
, Threaded splicer Threaded Threaded splicer ) d
Reinforcement = = Reinforcement R T ;
har | bar (E) coupler (E) bar (E) (par ( ||| I'TIM T Template Z’;ﬁ?:ﬁfg
{1 Q NThfh uhfnhi “bolt /
K OO | 1N
& ‘ k o Threaded splicer g { B 3
o bar (E) x
Minimum lap length Minimum lap length A" > )
1 . Stage construction line Reinforcement bar Reinforcement bar
1% c. | Positive stop or end of approach slab
typ.
Stage I construction Stage II construction Threaded T
Fooier (B | STANDARD MECHANICAL SPLICER
—~— Stage construction line x
( ||| ITIM M-F1T]
o] N wlhy) ,
N\ . Bar No. assemblies
Location . :
Threaded splicer size required
STANDARD BAR SPLICER ASSEMBLY PLAN bar (E) —— Form
(All components shall be provided from one supplier) B Y
INSTALLATION AND SETTING METHODS
Threaded splicer bar length = min. lap length + 1%" + thread length "A" : Set bar splicer assembly by means of a template bolt.
"B" : Set bar splicer assembly by nailing to wood forms or
* Epoxy not required on Bar Splicer Assembly components used in cementing to steel forms.
conjunction with black bars. (E) : Indicates epoxy coating.
. Bar No. assemblies Minimum
Location . :
size required lap length
Top Slab #4 64 1-5"
Bottom Slab #4 64 1-5"
Walls #6 32 2-11"
Notes:
Splicer bars shall be deformed with threaded ends and have a minimum 60 ksi
yield strength.
All reinforcement shall be lapped and tied to the splicer bars.
Bar splicer assemblies shall be epoxy coated according to the requirements
for reinforcement bars. See Section 508 of the Standard Specifications.
See approved list of bar splicer assemblies and mechanical splicers for
alternatives.
BSD-1 1-1-2020
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g_‘ \ 120" 8" 12-0" 8" 120" Janr
®© ©® O ® o7 . ' T ® © ®
| I 11 |
2-3 2-3 . 46 46 . 46 L 2-3 ] 1 11 1| 2 4 a6 | 4 23 2.3
| I 11 |
| = I 11 |
| 5|2 : | 11 |
P P P P - S - - - - -
T T T T Tl s X X 0 T T T (T T
L [ (9 \ 1! . t . | . N N —— —— /
Ny N_ 7 =7 =7 <=7 _:l:_ e ——————— Y S P ————————— b ———————— — _:l:_ Ay Ay \pap— \pep— | =
1 1 1 11 1
:Qu ﬁ % :Dl Temporary drilled
~ ) 2 = soldier pile (HP
ol 14x117 min.), typ
Temporary drilled 1'-0" 37'-4" 1'-0" NE & NW wings
soldier pile (HP 14x117
min.), typ NE & NW wings
PLAN
18'-0" 39'-5" 18'-0"
2_0" 5_0 5_0 20"
19-#4 v3 bars at 12" cts. each face
2-#4 v3 bars each corner 1/2 " PJE
& typ. | .
4
QY Il e e ——— — — — —— — — ——— — ———— ———— ———— ———————— ———— ———— ———— —— — f
@ \ ° | | — —
= Finished ground line 1 1 I '_! |
S \ in front of wall | " | L1 Untreated !
® 12'-0" typ. | I
¢ ™~ ' -
“ o | | | ILI*
© \ | s |
o A | % 1R
S ™~ ° ' ® ' : : : I
~ T \ | Invert Elev. | B U
‘% \ : 658.63 typ. : | I/ L1 |
< | 1=l L1 L
2 | 1Rl Ll Ll
n [ [
W L_____________________T ________________________________ J | | | | | | I I
! <) (|
o J [ [ L
il L1 L1
[ [
1l 1l Temporary drilled
[ [ soldier pile (HP
[ [ 14x117 min.), typ
I I NE & NW wings
| g <D
SHOWING WINGWALL REINF. ELEVATION SHOWING PILES
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Proposed ground 1'-0"
surface SOLDIER PILE WINGWALL CONSTRUCTION SEQUENCE
. o :m "Ej’ % ]1/2u 2]/4n
///'/A\\ N cl - TT cl 1. Construct concrete box culvert.
e . .
Top Elevation ﬁj E T R 2. Drill soldier piles (may be completed prior to completing construction of box culvert).
—l Y] F ‘ ‘ “ . it 3. Install timber lagging.
| ront face o H eocomposite . . . . .
Shear stud /E concrete facing ) Wall Drain 4. Place and compact backfill behind wingwall to top of timber lagging.
® |k o8 5. Install shear stud connectors.
Concrete facing EK ¥%" @ x 8" granular or solid flux ‘tylp. HP ],4X]],7 6. Place reinforcement and form concrete wall face.
. . :E filled headed studs conforming |4 | 1 Soldier pile 7.  Cast concrete wingwall facing.
V3 E 3" min. untreated tSOt A’;’C_I;S]O%;f?z ‘t’f the AL 8. Remove temporary soldier pile and timber lagging outside limits of the wingwall.
h8 \J| B timber lagging anaara specifications. . p 9. Place remainder of backfill to proposed ground surface elevations on both
b g Automatically end welded to Tla . ; . .
N ) g flange. IS H sides of wall (backfill front side of wall as much as possible before
g Geocomposite i = H backfilling is completed).
= Wall Drain ”K
T B H
° o o ERpa:
g v K
@ s 5 v3 Untreated timber lagging
o 9 C - K C 3" min. thickness Notes: o . N - , . ,
Q. Al 5 2. ¢ 3" 0 weep hole ° N The temporary soldier pile is required to facilitate backfilling of the wingwall prior to casting
IS g 30 K ol & \ + —| - _ the concrete face. The temporary soldier pile shall conform to the construction requirements for
103 weep hole ] m\" = T = permanent soldier piles except material for the temporary soldier pile may be new or used. After
2 | ” = & ° * 5 the concrete face has been allowed to cure, the temporary soldier pile shall be removed 2 ft below
> N —7:;:;:”ET h8 < streambed along with the adjacent timber lagging. Cost of removing and disposing temporary
T Proposed ground 3 HP 1.4X11.7 soldier pile and timber lagging shall be included in the cost of Concrete Box Culverts.
2 surface ~ > K Soldier pile o In order to minimize excessive deflection and/or stresses in the soldier piles, compaction
- 7N i equipment used within 4 ft of the back face of the timber lagging shall be limited to lightweight
S : IX * Geocomposite Wall Drain not to mechanical tampers, rollers, or vibratory systems.
: Bottom of . * |X exceed thickness of ¥". o g The Contractor is responsible for the design and performance of the timber lagging using no less
= Geocomposite Wall I H N than a 3 inch nominal rough-sawn thickness and timber with a minimum allowable bending stress of
Q Drain I , B 1000 psi
° | Concrete Nails (Flat Hd. L m psi.
= i M S. " i . . H N
z l% C.S5.) 1" long at 12" cts. vert :
] 5" Prem. Jt. Filler p
= ) of o
% IX " Chamfer\\u
ot I 1]
) o o | " -
& Elev. 655.63 | 6 Ho/lowlbu/b type Fn
o 1 nonmetallic water seal. 4~ 1
e ) h (6" from top of wall
© S :| | :| to bottom of wall.) SECTION C-C
2|8 II II
[ . .
SE T |
=G I ],'-0,, SOLDIER PILE DATA
“ia I - < / Top of pile
Q Bottom Elevation | 1 M ) ) . . . Bottom Total Height | Number of
S T I! 1 (ﬁ) Soldier Pile Pile Size Top Elevation Elevation (Ft.) Shear Studs
«;'L > I 1 HP 14x117 min. 666.88 635.63 31'-3"
20" g ~1E I 2 HP 14x117 666.88 635.63 31'-3" 13
) 3 |3 0 x 8 shear stud 3 HP 14x117 666.88 635.63 31'-3" 13
> f ﬁ 4 4 HP 14x117 666.88 635.63 31'-3" 13
SECTION A-A Front face of K NE 1, 5 HP 14x117 666.88 63563 31-3" 13
concrete facing | o 1 H ~| 6 HP 14x117 666.88 635.63 31-3 13
q . . S T
* Geocomposite :X [~— Soldier Pile . Q 7 HP 14x117 666.88 635.63 311 3” 13
Wall Drain § = g ay 8 HP 14x117 666.88 635.63 31'-3 13
3" g weep hole o o N Untreated timber Flx (#3) 9 HP 14x117 666.88 635.63 31'-3" 13
— H ~ H 1 1"
(Slope to drain) A lagging 5(.9 | 10 HP 14x117 min. 666.88 635.63 31'-3
| [~ = ol |
- — <|3 I
ﬁ/”\; % @
) . . . M N Q¢
Cut impervious side of Geocomposite 5 | T ||
Wall Drain and secure to weep hole \X &N || Bottom of
to ensure a water tight seal. N @ concrete facing
W VY —
P
Ly
WEEP HOLE DRAIN DETAIL SHEAR STUD DETAIL
** Cost of the weep hole drain and connection to the (Elevation of pile shown)
Geocomposite Wall Drain are included in the cost of
Concrete Box Culverts.
SP-ZS-DETAILS 2-17-2017
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lllinois Department Page 1 of 1 lllinois Department Page 1 of 1
of Transportation SOIL BORING LOG of Transportation SOIL BORING LOG
Division of Highways Date _10/28/10 Division of Highways Date _ 10/28/10
Culvert carrying IL 16 over Trib to S. Fork of Culvert carrying IL 16 over Trib to S. Fork of
ROUTE FAP 325 DESCRIPTION Sangamon River LOGGED BY __ M. Tappan ROUTE FAP 325 DESCRIPTION Sangamon River LOGGED BY __M. Tappan
SECTION 18(B-2, B-3 LOCATION _SW 1/4, SEC. 7, TWP. 10N, RNG. 1W, 3 PM SECTION 18(B-2, B-3) LOCATION _ SW 1/4, SEC. 7, TWP, 10N, RNG. 1W, 3 PM
COUNTY Montgomery DRILLING METHOD HSA HAMMER TYPE 140# Auto COUNTY Montgomery DRILLING METHOD HSA HAMMER TYPE 140# Auto
STRUCT. NO. 068-2508 DI B | U | M lsurface Water Elev. 6605 f |D| B | U | M STRUCT. NO. 068-2508 D| B | U | M | surface Water Elev. 6605 ft (D| B | U | M
Station 142+95 E ('; g ? Stream Bed Elev. 6594 ft § 3 ‘57 ‘I’ Station 142+95 s (13 g CI> Stream Bed Elev. 6594 it g S g CI’
BORING NO. 1-SE T W S | Groundwater Elev.: T|w s BORING NO. 2-NW T|w S || Groundwater Elev.: T|W s
Station 14zﬂ+€$ H| S | Qu| T |gFirst Encounter Weshs.g £ |H| S |Qu| T Station 143+25 H| S | Qu| T |igFirstEncounter HiS QT
Offset 7.0 ¥ Upon Completion ashed ft . Offset 6.0ft RT ¥ Upon Completion
Ground Surface Elev. __ 669.0  ft [{ft)| /6" [(ts)| (%) |\wAfter __ Hrs. __ Plugged ft (fty| /6" | (s} | (%) Ground Surface Elev. __ 669.0 _ ft |{ft)| /6" | (tsf) | (%) |\wAfter __ Hrs. (fty| /16" | (tsf) | (%)
gﬁv&é E{&w('; E;\I;td Gray Moist i \(/;Vash\?\;i ¢ Med SANDY GRAVEL ] Dk Gray Moist SILTY CLAY (Filly Gray Fine to Med SAND
i ray Wet Me 2 ] FREE WATER (continued) ]
, — FREE WATER (confinued) - 2 — 1 1
3 B Gray Coarse SANDY GRAVEL B IS B Gray Med Sandy Gravel 4
g ] Washed 8 % ] WASHED ]
] ] ]
: 1 - i o
g 2 f11]2 | 6 e 1 [09] 20 |[GrayV Fine Sand
g s 2 1B 25 9 z Sl 2| B WASHED
& &
g §63.50 _| i I 663.50 __| ]
2 Brown and Gray Moist LOAM to ‘é Dk Gray Moist SILTY CLAY
E CLAY LOAM 0 | H 0 ]
= 1 0.7 | 18 »5 0 {0627
3 2 | B i 1218 ]
g Svrathnist CLAY LOAM (Till H 661.00 641.00
E | ashed | & Brown and Gray Moist LOAM to Gray Moist CLAY LOAM (Till}
& 0 7 H CLAY LOAM 1o 1 8
% [T o6 BEREAE g T |09z HEE AN
g 0] 1 B a0] 43 |S-12 2‘ 0] 2 B 30| 16 [S-14
3 5
s 658.00 5 1o
g Brown and Olive Gray Moist . 0 | z 1 10520
£ CLAY LOAM (Tilly T |08 21 z Lt Blue Gray Moist LOAM TO 11| 8B N
§ 2 B 1 3 CLAY L T —
ez 656.00 E; ] ]
o2& [Gray Wet Med SANDY GRAVEL ] ] ok 655.50
gi |FREEWATER v 0 7 =3 [CrayFineto Med SAND o 1o 18
32 - 12 _|21100] 9 25 |FREE WATER = N 21 | 96| 9
a3 5| 3 i 634.00 3| 39 |S-12 28 5| 3 634.00 45 [5-13
g8 | Boring Complete | 28 Boring Complete
g 0 g2 = -
£ 2 £ e .
é@ Gray Fine SANDY GRAVEL 3 fiS | Gray Med Sandy Gravel 2 ]
i3 ] _ 4 N
82 22
22 ] ] 28 ] ]
ig 12 B g3 16 I
£§ | Gray Med to Coarse SAND 17 ] £¢ | Gray Fine to Med Sand ) 8 ]
%é w/ some Pea Gravel | 6 40 - EF WASHED 20| 7 40|
K S
ﬁé The Unconﬂned Compresswe Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated) 5; The U fined C i gth (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
28 H- By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating g?:’ fatif W.O.H By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
23 The SPT N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99) 2% The SPT (N value) is the sum of the [ast two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)
= &3
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Structure Number 068-0508 Culvert carrying IL 16 over Trib to S. Fork of Sangamon River
Located in the SW 1/4 of Section 7, Township 10N, Range 1W of the 3 P.M.

lllinois Department
of Transportation

Division of Highways
IDOT

BETWEEN BORINGS

Abbreviations

WOH - Sampler Advanced by Weight
of Hammer, WOP - Weight of Pipe
B.S. - Before Seating

Groundwater
v First Encounter
¥ Completion
¥ after (refer to log) hours

670

665

660

655

650

645

640

635

630

Route: FAP 325
Section: 18(B-2, B-3)
County: Montgomery

w 670.72' @ sta. 142+95 CL =2
:Ul) § § : ZI
s 3% : : 5 Q
670 “"§“‘3‘“%‘é@““De‘s‘c‘riptibh““““:" %‘@““De‘s‘c‘ri‘pﬁbﬁ ;;;;;;;;;;;;;;;;;;;;;;;;;;
z 0 F Silty Clay Fill °: [ Silty Clay Fill
665~~4~~1B1~~25§ ““““““““““““ ““““““““““““““““ B20 “““““““““““ I
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lllinois Department Page 1 of 1

of Transportation SOIL BORING LOG

Dhvision of Highways Date _ 10/28/10
Culvert carrying IL 16 over Trib to S. Fork of
ROUTE FAP 325 DESCRIPTION Sangamon River LOGGED BY M. Tappan
SECTION 18(B-2, B-3) LOCATION _ SW 1/4, SEC. 7, TWP. 10N, RNG. 1W, 3 PM
COUNTY Montgomery DRILLING METHOD HSA HAMMER TYPE 140# Auto
STRUCT. NO. 068-0508 D| B | U | M IlsufaceWater Elev. 660.5 ft D| B | U | M
Station 142+95 E| L | C | O | streamBedElev. 659.4 ft ElL|C|O
P| O S | P| O S |
BORING NO. 1-SE T| W S || Groundwater Elev.: T| W S
Station 142+66 H| S | Qu| T |7First Encounter 655.0 ft H| S | Q| T
Offset 7.0ft LT 7 Upon Completion Washed  ft
Ground Surface Elev. 669.0 ft [(ft)| /6" | (tsf) | (%) |\w After Hrs. Plugged ft (ft)| 16" | (tsf) | (%)
Black to Brown and Gray Moist Washed
SILTY CLAY (Fill) ] Gray Wet Med SANDY GRAVEL ]
— FREE WATER (continued) 1 2
o Gray Coarse SANDY GRAVEL 6
— Washed )
1 o7
11| 25 6
5 2 | B 25| 9
663.50 N
Brown and Gray Moist LOAM to
CLAY LOAM 0
1 |07 18 B
2 | B 641.50
Gray Moist CLAY LOAM (Till)
Washed
) 7
| 1 06 | 21 N 21 9.7 9
o 1| B 30| 43 [S-12
658.00 | B
Brown and Olive Gray Moist CLAY 0
LOAM (Till) 1 09 | 21 ]
2 B N
656.00
Gray Wet Med SANDY GRAVEL
FREE WATER 5 1o |7
- N 2 N 21 {100 9
5] 3 634.00 -35| 39 |S-12
| Boring Complete |
0 —
— 2 —
Gray Fine SANDY GRAVEL 3
-, _|
Gray Med to Coarse SAND 7
w/ some Pea Gravel 20| 6 40|

File Name S:\SOILS\GINT FILES\068 MONTGOMERY\BRIDGE BORINGS\068-0508 IL 16 OVER TRIB TO SOUTH FORK OF SANGAMON RIVER.GPJ Data Template DETEMPLT.GDT Date Printed 5/1/19

Latitude 39D 19.566N Longitude 89D 14.887W Datum NAD83 Job Number 72984

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)



lllinois Department Page 1 of 1

of Transportation SOIL BORING LOG

Dhvision of Highways Date _ 10/28/10
Culvert carrying IL 16 over Trib to S. Fork of
ROUTE FAP 325 DESCRIPTION Sangamon River LOGGED BY M. Tappan
SECTION 18(B-2, B-3) LOCATION _ SW 1/4, SEC. 7, TWP. 10N, RNG. 1W, 3 PM
COUNTY Montgomery DRILLING METHOD HSA HAMMER TYPE 140# Auto
STRUCT. NO. 068-0508 D| B | U | M IlsufaceWater Elev. 660.5 ft b/ B | U M
Station 142+95 El L | C | O | streamBedElev. 659.4 ft ElL|C|O
P| O S | P| O S |
BORING NO. 2-NW T W S || Groundwater Elev.: T W S
Station 143+25 H| S | Qu| T [yFirst Encounter 655.0 ft Hi S Q| T
Offset 6.0ft RT 7 Upon Completion Washed  ft
Ground Surface Elev. 669.0 ft [(ft)| /6" | (tsf) | (%) |\w After Hrs. Plugged ft (ft)| 16" | (tsf) | (%)
Dk Gray Moist SILTY CLAY (Fill) Gray Fine to Med SAND
] FREE WATER (continued) ]
T 1
o Gray Med Sandy Gravel 4
— WASHED 1 9
) 1 25
1 0.9 | 20 || GrayV Fine Sand 21
5 2 B WASHED 25| 23
663.50 |
Dk Gray Moist SILTY CLAY
0 —
0 | 06| 27
2 B ]
661.00 641.00
Brown and Gray Moist LOAM to Gray Moist CLAY LOAM (Till)
CLAY LOAM 1 o 1 8
] 09 | 22 18729
10| 2 B 30| 16 |S-14
] 0.5 | 20 N
Lt Blue Gray Moist LOAM TO 1 B
CLAY LOAM —
655.50 | |
Gray Fine to Med SAND v 0 16
FREE WATER N 1 21 1| 96 | 9
45| 3 634.00 35| 45 |S-13
| Boring Complete |
— % __
Gray Med Sandy Gravel 2
4 —
—1 6 |
Gray Fine to Med Sand 8
WASHED 20l 7 20

File Name S:\SOILS\GINT FILES\068 MONTGOMERY\BRIDGE BORINGS\068-0508 IL 16 OVER TRIB TO SOUTH FORK OF SANGAMON RIVER.GPJ Data Template DETEMPLT.GDT Date Printed 5/1/19

Latitude 39D 19.564N Longitude 89D 14.894W Datum NAD83 Job Number 72984

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
Abbreviations W.O.H - Sampler Advanced By Weight of Hammer, W.O.P - Advanced by Weight of Pipe, B.S. - Before Seating
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206) BBS, from 137 (Rev. 8-99)



GRANULAR CULVERT BACKFILL &mé 10/15/13

This work consists of backfilling box culverts or three-sided structures with granular
materials. This work shall be performed at locations shown on the plans or as directed
by the Engineer.

Backfilling shall be performed according to Article 502.10. The backfill material shall
meet the requirements of Article 1004.05, except the gradation shall be CA-06 or CA-10.
This work satisfies select granular backfill (porous granular material) requirements of
ASTM C 1577.

Granular Culvert Backfill will be measured for payment in cubic yards compacted in
place. Additional material required to backfill excavation outside the limits shown on the
plans will not be measured for payment. This work shall be paid for at the contract unit
price per cubic yard for GRANULAR CULVERT BACKFILL.



ROCKFILL - FOUNDATION 6Mm10 6/15/17

This work consists of constructing a layer of rockfill below culverts or spread footings having
unstable or unsuitable soil conditions. When shown on the plans, the rockfill limits and
thickness shall be confirmed by the Engineer prior to excavating below the theoretical top of
rockfill line.

Rockfill materials shall meet the requirements of Article 1005.01 of the Standard

Specifications. The gradation of rockfill shall be primary crusher run. The maximum

dimension shall be 8 inches. Rockfill may contain broken pavement or rock excavation as

defined in Article 205.04 and with the approval of the Engineer.

Materials shall meet the requirements of the following Articles of the Standard Specifications:
3edding or Capping Material ................... 1003.04 or 1004.05

The method of rockfill placement shall be approved by the Engineer. Rockfill shall be capped
according to application as shown below:

Spread Footing  ................ 4 to 6 inches CA-6
Cast-In-Place Box Culverts —................ 4 to 6 inches CA-7 or CA-11
Pre-Cast Box Culverts ................ Porous Granular Bedding Material (Article 540.02)
Pre-Cast Pipe Culverts ................ Coarse or Fine Aggregate Bedding (Article 542.04)

Excavation shall be performed according to Section 202 of the Standard Specifications.

In spread footing applications, the CA-6 cap shall be compacted to the satisfaction of the
Engineer. No compaction of rockfill is required for culvert applications.

This work will be measured and paid for at the contract unit price per ton for ROCKFILL -
FOUNDATION. The contract price for ROCKFILL-FOUNDATION shall include excavation,
aggregate materials, aggregate material placement, and placement of excavated materials
within right-of-way or disposal off right-of-way. Excavation will not be measured or paid for
separately or as part of EARTH EXCAVATION. For precast concrete box culverts, porous
granular bedding material and the excavation volume required for bedding will be paid for
according to Article 540.08. For pipe culverts, the aggregate bedding material and excavation
volume required for the aggregate bedding material will be paid for according to Article 542.11.
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