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COFFERDAM CONSTRUCTION SEQUANCE

1) Install filter curtain across river near station 52+00
2) Install sand bag/Sheet pile containment cofferdam around excavation in general conformance
with sketch C-1
a. The top of the containment cofferdam shall have an elevation at least 672.7 (Q2.33
elevation).

BEGIN BRIDGE
STA 119+49, 11

heet pile with approximately 4'
of freeboard. top os sheets at or
near Q2.33 elevation (672.7)

'END BRIDGE
STA 121+90. 89
tructural cofferdam

(see engineering
calculations
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3) Install access road / crane pad from Abutment 2 area down to pier location.
a. Begin at station 122+00 at elevation near 683 and end at station 120+90 at elevation
near 666.0. the slope of the access road will be close to 16%
b. The access road shall be stabilized with existing rip rap



4) Install Sheet pile cofferdam
a. Pre-excavate trench around perimeter of cofferdam.
i. T Buck will utilize a Cat 345D to excavate in front of the installation of the sheet
pile.
ii. Install frame as template for driving sheets. Elevation of frame will be near 661.39.
b. Install sheets in trench in conjunction with pre-excavation. See Sketch C-2
i. Sheets will be installed using a Movax attachment on a CAT 328 excavator.
1. Sheets will be installed in trench created by the CAT 345D
2. Sheets will be vibrated into final location by vibro hammer attached to
crane. The borings indicate a very dense silty material located below the
footing.
i. See structural cofferdam plan. Stamped by Eric Calderwood of Calderwood
Engineering.

i. Top of structural sheet pile should be near than elevation 665.5 (ground elevation
of Boring B-104)

BEGIN BRIDGE
STA 119449, 11

~ END BRIDGE ~VEND PROJECT
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SKETCH C-2

c. Continue excavation of cofferdam to elevation near 652.0
d. Install 12” of crushed stone base
e. Drive pile in cofferdam



5) Construct Pier
a. Establish sedimentation pond for dewatering purposes.
i. Two 4” pumps will be used as needed in sump holes located within the cofferdam
to maintain water level while forming concrete
b. Form / place / strip footing of pier to elevation 658.5
c. Form / place / strip pier stem to elevation 678.5
d. Backfill footing and pier stem using specified materials

6) Remove Cofferdam
a. Remove frame prior to finish backfilling
b. Extract sheets using Movax attachment on CAT 328
c. Remove sand bags / sheet pile from river
i. Reinstall filter curtain if necessary before removing containment cofferdam
d. Excavate / shape slope back to Abutment 2 and install type IV stone as specified
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SECTION B ON SHT 2

BOLTED CONNECTION OFPTION

/PZC 18 SHEETXx 25" LONG
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HPI4xr3 WALER

) XHP/4X73 STRUT

COFPE WEB AND FLANGE AS REQD TO FIT
IN BETWEEN WALERS. SHIM WITH PLYWOOD
OR HARDWOOD WEDGES AS REQD

DETAIL C ON SHT 2
WELDED CONNECTION OPTION

———— [4X4X Jg"CLIP HANGER WELD TO
TOP FLANGE OF HP 14X73 CROSS BRACE

FULL LENGTH

V6"

COPE & LAP
WELD INTERSECTIONS
TYPICAL

DETAIL £ ON SHEET 2 (IYRPICAL CORNER CONNECTIONS

GENERAL NOTES

/. All H-Pile to be Grade 50 Material

2. ALL WELDING SHALL BE DONE BY CERTIFIED WELDERS QUALIFIED IN THE PROCEDURE
AND PROCESS REQUIRED.

3. ALL ELECTRODES SHALL BE E/OXX

. ALL BOLTS SHALL BE ASTM A3Z25

4
HPI4xr3 WALER 5. ALL ANGLE AND PLATE STEEL SHALL BE ASTM AS6.
5

| v . THESE DETAILS HAVE BEEN DEVELOPED FOR THE SOLE USE OF
/@ " | " T BUCK CONSTRUCTION INC. FOR THE CONSTRUCTION OF THE PIER
ON THE VERMONT AGENCY OF TRANSPORTATION JAMAICA PROJECT ER-BRF-0I3-I(/6)
ANY OTHER USE OF THESE DETAILS WITHOUT THE EXPRESSED WRITTEN CONSENT
/ . OF T BUCK CONSTRUCTION, INC AND CALDERWOOD ENGINEERING IS STRICTLY PROHIBITED.
 plaxT3 STRUT 7. THESE DETAILS ARE INTENDED TO BE WORKED WITH THE CONTRACT DOCUMENTS
v FOR THE JAMAICA PROJECT BY VERMONT AGENCY OF TRANSPORTATION LISTED IN
NOTE *6 AND ARE NOT INTENDED TO BE WORKED ALONE.

N

8. REPORT ANY DISCREFPANCY BETWEEN THESE PLANS AND ACTUAL OBSERVED FIELD
CONDITIONS TO THE COFFERDAM ENGINEER OF RECORD IMMEDIATELY, DO NOT PROCEED WITH
ANY DERPENDENT WORK UNTIL ANY SUCH REPORTED DISCREPANCY IS CORRECTED TO THE
SATISFACTION OF THE COFFERDAM ENGINEER OF RECORD

COPE WEB AND BOT.FLANGE AS REQD

T0 FIT IN BETWEEN WALERS.
9. STRUTS ARE INTENDED TO BE IN FPLACE DURING EXCAVATION WITHIN THE COFFER,
AND AT ALL TIMES ONCE THE FOOTING 1S FPLACED AND THE COFFERDAM PUMPED.
SPACING OF CROSS STRUTS SHALL NOT EXCEED THE 15 AS SHOWN HEREIN. REMOVAL
OF THE STRUTS SHALL BE ALLOWED ONCE THE COFFERDAM IS FILLED WITH SOIL URP
10 OR BEYOND EL.659.5. DUE TO SOIL PRESSURE AND STRESS ON BOLTS, CROSS STRUTS
AND OFR CONNECTION ANGLES MAY NEED TO BE CUT OFF TO ALLOW REMOVAL.

SECTION D ON SHTI 2
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Fable 3-2
" Ratio of ¢/ (After Allen, Duncan, and Snacio 1988}
SoiType  Steel Waod Cancrete
Sand =054 819 = 0.76 =076
Sﬁt&%}f & =054 8¢ = 0.55 &=6.&
Table 33
Values of 5 for Various interfaces
(after U.S. Department of the Navy 1982)
Soil Type 5 (deg)
(a) Steel sheet pies
Clean gravel, gravel sand mbdures,
well-graded rockil with spalls
Clsan sand, s#ty sand-grave! mixiure, -
Sl@saﬁ.mwmm‘ﬁmsmaraay 14
Fine sandy silt, nonplastic sit 14
{b} Concrete sheet piles
2ockEl with spalis 29.95
Clean sand, silty sand-gravei mixiure,
single-size hard rockfi# 1722
Silty sand, gravel or sand mixed with sift or clay 17
Fine sandy silt, nonplastic sit 5“4
Table 34 _
cmwmmsmwamﬁzm
Saturated
: iy SeT Unit Weight
Consistency s hlows/t) {esh
Very Soft 0-500 62 <100-110
Soft §G3-1,000 34 100-120
turn 10002000 58 119125
Stiff 200040006 916 115-130
Very Siff 40008000 1632 120-140
Hard >8.006 >32 >130
34

(S ACE EINGC-2-250%

2o+ Y4

P
i

(3) Since an undrained condition may be expected to
occur under "fast” loading in the field, it represents a
“short-term® condition; in time, drainage will oceur, and
the drained strength will govern (the "long-term" condi-
tion}. To model these conditions in the laboratory, three
types of tests are generally used; unconsolidated
undrained (Q or UU), consolidated undrained (R or
CU), and consolidated drained (8 or CD). Undrained
shear strength in the laboratory is detenmined fram
either Q or R tests and drained shear strength is estab-
lished from S fests or from consolidated undrained tests
with pore pressure measurements { R).

{6} The undmained shear strength, 5, of a normally
consolidated clay is usually expressed by only a cohe-
sion intercept; and it is labeled ¢, to indicate that ¢ was
teken as zero. ¢, decreases dramatically with water
conient; therefore, in design # is common to consider
the fully saturated condition even if a clay 5 pardy
saturated in the field Typical undrained shear strength
values are presested in Table 3-4. §, increases with
depth {or effective stress) and this is commonly
expressed with the ratio "S/p" (p denotes the effective
vertical stress). This ratio correlates roughly with plas-
ticity index and overconsolidation ratio (Figures 3-2,
3-3, respectively). The undrained shear strength of

__many overconsolidated soils is ﬁxther camphcaied due
to the presence of fissurcs, this 18406 10 5 IOWEr

strength than tests on small laboratory samples mdiea

{7} The drained shear strength of normally consoli-
dated clays is similar to that of loose sands {¢" = O},
except that ¢ is generally lower. An empirical come-
lation of the effective angle of internal friction, ¢/, with
plasticity index for normally conselidated clays is shown
in Figure 3-4. The drained shear strength of over-con-
solidated clays is similar to that of dense sands (again
with lower ¢), where there is a peak strength
(¢’ nonzero) and a "residual” shear strength (¢’ = O).

(8) The general approach in solving problems
involving clay is that, unless the choice is obvious, both
undrained and drained conditions are analyzed sepa-
rately. The more critical condition govems the design.
Total stresses are used in an analysis with undrained
shear strength (since pore pressures are "included” in the
undrained shear strength) and effective stresses in a
drained case; thus such analyses are usually called total
and effective stress analyses, respectively.

(9) At low stress levels, such as near the top of a
wall, the undrained strength is greater than the drained
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BEAMBOY V2.2 REPORT

Frame Bending and Reactions

BEAM PROPERTIES

Beam Length = 28 ft

Moment of Inertia = 729in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 7 in.

LOAD CONFIGURATION

PaointLoads

Distributed Loads )
Stant=9860 Ib At x=0ft.. End=9860 Ib At x=28 ft.

Moments

Supports 15 - T P
_— r K\ ;\/\a‘;{ A (\,f) (»‘F‘Q%‘ﬁ‘;;)“ N ?C)
Simple support, 0 ft., Reaction=-25000 Ib. 2 fies .
Simple support 3.75 ft, Reaction=136000 Ib. " ¢ ?3 ‘s.?b%f/z y 25K \;/ 9.2

Simple support 18.8 ft, Reaction=132000 Ib. Q
Simple support 24.2 ft, Reaction=9680 ib. ~ *
Simple support 28 ft, Reaction=23000 Ib. R,

Lo

W
MAXIMUM VALUES >
TN .
: : - k-5 b
Maximum Bending Moment <163000 lb-fatx=3.75 Muz 1 (950
Maximum Bending Stress = 188 ksiatx=3.75ft. . /
Maximum Deflection = -0.165 in. atx=11.3 ft. \ {)‘)-mﬁ{mcj Fomat fn A%Z

Maximum Slope = 0.151 degrees atx=16.2 ft.
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BEAMBOY V2.2 REPORT

Frame Bending and Reactions

BEAM PROPERTIES

Beam Length = 20 ft.

Moment of inettia = 729 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 7 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads
Start=9860 Ib./ft. x=0ft; End=9860 b /ft, x=20 ft.

Moments

Supports ’ /\/\a;{ ‘Pux:c\‘ LQLXC) Sexn QOS 'Qg\_,c;\ Ualac

Simple support; 0 ft, Reaction=-10800 |b. . Vi ‘
Simple support; 3.75 ft, Reaction=108000 Ib. (Ao ) (108 2 ge, 0t ((TL‘ ¢t b
. Gy S SR

¢

Simple support 16.2 ft. Reaction=103000 lb. canse P Kae beace

Simple support; 20 ft, Reaction=-10800 Ib. I

fe e )
Q\Aas‘%; T Ak e e, bl‘a,\a,(u‘}

MAXIMUM VALUES
- —— . l‘ R -, 1 :v\

| | o © Mae ook (D00

Maximum Bending Moment £ -110000 lb-fDat x=16.2 .

Maximum Bending Stress = 12.7 ksi atx=16.2 ft. B M N -

Maimum Deflection =-0.0808 in. atx=10 ft e S N N T <o NPy
Maximum Slope =-0.0881 degrees atx=5.9 ft. )

1/15£2013

(L= G860 775
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AT &
Capacity of Steel Columns (per AISC Sth Ed)
L 4x4x3/8
Fy 36 ksi [ . 0.788 in
Cc 126.0992 Ty 1.52 in
Y44 zz zz kfr F, Axial YY YY YY ki/r Fa Axial
area k t r Kk ¢ r
5.72 1 1 0.788  1.269036 21.55011 123.2666 1 1 1.62 0.657895 21.57438 123.4055
5.72 1 2 0.788  2.538071 21.49828 122.9702 1 2 1.562 1.315789 21.54824 123.2559
5.72 1 3 0.788  3.807107 21.44453 122.6627 1 3 1.52 1.973684 21.52157 123.1034
5.72 1 4 0.788  5.076142 21.38888 122.3444 1 4 1.62 2.631579 21.49438 122.9479
5.72 1 5 0.788  6.345178 21.33135 122.0153 1 5 1.62 3.289474 21.46668 122.7894
572 1 6 0.788  7.614213 21.27197 121.6757 1 6 1.52 3.947368 21.43847 122.628
5.72 1 7 0.788  8.883249 21.21076 121.3255 1 7 1.52 4.605263 21.40974 122.4637
572 1 8 0.788  10.15228 21.14774 120.965 1 8 1.52 5.263158 21.38052 122.2965
5.72 1 9 0.788  11.42132 21.08292 120.5943 1 9 1.62 5.921053 21.35078 122.1265
5.72 1 10 0.788  12.69036 21.01634 120.2135 1 10 1.52 6.578947 21.32055 121.9535
572 1 11 0.788  13.95939 20.94801 1 6 1 1 1.62 7.236842 21.28982 121.7778
5.72 1 12 0.788  15.22843 20.87795 (119.4219 1 12 1.52 7.894737 21.2586 121.5992
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BEAMBOY V2.2 REPORT

SheetPile

BEAM PROPERTIES

Beam Length =17 ft.

Moment of Inertia = 256 in™4

Modulus of Elasticity = 23000000 psi

Distance From Neutral Axis to Furthest Fiber = 7.5 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=1390 Ib At x=4.46 ft. End=406 lb /. x=17 ft

Moments
%;“"‘ R, o Ko g D
Supports » o fw\q - VLG e 2 ”Z‘C‘? ,;E Joor =
i !,m/"“‘\ //
Cantilever suppott, 0 ft, Reaction=7340 Ib.,{gEQIJIJD lb-in} ‘
Simple support 135 ft, Reaction=7020lb. -
MAXIMUM VALUES

S L

Maximum Bending Moment £-22400 b At )t x=0 ft.
Maximum Bending Stress = 7 gatx=01

Maximum Deflection = -0.0408 in. atx=7.6 ft.
Maximum Slope = 0.0497 degrees atx=12.9 ft.
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