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2x2x2 #6 X 10'-0" @4" H ADD'L EF T&B

22" THK.
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4x2x2 #6 X 4'-0"  DIAG EF ES

5 #6 X 18'-1" @12" V IF
5 #6 X 18'-1" @12" V IF

2x1 #6 X 9'-4" @12" V IF ES

2x1 #6 X 8'-7" @12" V IF ES

2x1 #6 X 8'-4" @12" V IF ES

2x8 #6 X 13'-10" @12" H EF

2x4 #6 X 13'-10" @12" H EF

2x2x1 #6 X 4'-7" @12" H EF ES
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2x1 #6 X 8'-6" @12" V IF ES

2x8 #6 X 13'-10" @12" H EF

2x4 #6 X 13'-10" @12" H EF

2x2x1 #6 X 4'-7" @12" H EF ES

2x2x1 #6 X 4'-6" @12" H EF ES

2x2x3 #6 X 13'-0" @4" V ADD'L EF ES
2x2x3 #6 X 13'-10" @4" H ADD'L T&B EF
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FOR MAT REINF.
REFER R-1 DWG.
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EL. 477.58'

T/CONC
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2x2x1 #6 6A22 @12" COR IF ES
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8 #6 X 19'-6" @12" V OF
8 #6 X 19'-4" @12" V IF
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18 #6 X 16'-5" @12" V OF 6 #6 X 16'-5" @12" V OF 11 #6 X 16'-5" @12" V OF
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5 #6 X 16'-5" @12" V OF
5 #6 X 16'-5" @12" V OF

2x1 #6 X 7'-8" @12" V OF ES

2x1 #6 X 6'-11" @12" V OF ES

2x1 #6 X 6'-8" @12" V OF ES
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DIMENSION IF DIFFERENT THAN
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THE BAR ARRANGEMENT
IF DIFFERENT THAN SHOWN.

A/E/C PLEASE PROVIDE
THE BAR ARRANGEMENT
IF DIFFERENT THAN SHOWN.

A/E/C PLEASE PROVIDE
THE OPENING DIMENSION IF
DIFFERENT THAN SHOWN, SINCE WE
DON'T HAVE OUTER DIA DIMENSIONS
FOR OPENINGS IN STRUCTURAL.(TYP)
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JOB NUMBER RELEASE NUMBER PAGE

JOB NAME CC

BYCUSTOMER

REFERENCE DRAWING ID DESCRIPTION

CCR4991 1

CSO21 & ACCESS DRIVE

Walsh Construction

R1&2 BOT MAT & TOP MAT & WALLSPRO R-1&R-2

LTZ

PRO
MATERIAL TYPE

Rebar, Grade 60, Black

REQ. DELIVERY DATE

1 31 8 17-04 3 1434 H8A03 2-013 13-00 2-013 0-073 2-003 17-011

2 36 8 14-10 3 1425 H8A04 2-013 10-06 2-013 0-073 2-003 14-071

3 31 8 17-02 1421 0

4 36 8 14-08 1410 0

134. 5690.

5 89 7 12-00 17 2183 H047A44 5-10 6-02 

6 13 7 8-04 22 221 H037A18 0-083 1-01 6-06 0-082 2-072 7-021

7 16 7 16-04 534 0

8 14 7 14-06 415 0

9 28 7 14-00 801 0

10 34 7 13-10 961 0

11 32 7 12-00 785 0

12 24 7 10-06 SP5 515 L7A46 0-09 1-01 2-06 6-02 0-051 1-00 

13 13 7 9-06 SP5 252 L7A45 0-09 1-01 1-06 6-02 0-051 1-00 

14 13 7 6-07 175 0

15 48 7 4-06 442 0

16 24 7 2-07 127 0

17 13 7 1-07 42 0

361. 7453.

18 84 6 12-06 17 1577 H046A27 6-03 6-03 

19 2 6 9-04 17 28 H046A30 3-01 6-03 

20 2 6 9-02 17 28 H046A41 3-01 6-01 

21 2 6 8-07 17 26 H046A35 3-01 5-06 

22 2 6 8-05 17 25 H046A40 3-01 5-04 

23 2 6 8-02 17 25 H046A34 3-01 5-01 

24 93 6 8-01 17 1129 H046A28 3-01 5-00 

25 2 6 8-00 17 24 H046A39 3-01 4-11 

26 56 6 8-00 17 673 H046A21 4-00 4-00 

27 2 6 7-10 17 24 H046A33 3-01 4-09 

28 8 6 7-09 17 93 H046A25 3-09 4-00 

29 4 6 7-08 17 46 H046A32 3-01 4-07 

30 2 6 7-07 17 23 H046A31 3-01 4-06 

31 3 6 7-06 17 34 H046A36 3-01 4-05 

32 8 6 7-06 17 90 H046A23 3-06 4-00 

33 2 6 7-05 17 22 H046A38 3-01 4-04 

34 1 6 7-04 17 11 H046A37 3-01 4-03 

35 170 6 7-03 2 1851 H046A11 1-00 6-03 

36 2 6 7-01 2 21 H046A17 1-00 6-01 

37 2 6 6-06 2 20 H046A10 1-00 5-06 

38 2 6 6-04 2 19 H046A16 1-00 5-04 

39 2 6 6-01 2 18 H046A12 1-00 5-01 

40 161 6 6-00 2 1451 H046A01 1-00 5-00 

41 2 6 5-11 2 18 H046A15 1-00 4-11 

42 2 6 5-09 2 17 H046A09 1-00 4-09 

43 4 6 5-07 2 34 H046A08 1-00 4-07 

44 2 6 5-06 2 17 H046A07 1-00 4-06 

45 4 6 5-05 17 33 H046A29 2-04 3-01 
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Preliminary
Itm Qty Length Mark Shape Lbs A B C D E F/R G H J K O BCSize

JOB NUMBER RELEASE NUMBER PAGE

JOB NAME CC

BYCUSTOMER

REFERENCE DRAWING ID DESCRIPTION

CCR4991 1

CSO21 & ACCESS DRIVE

Walsh Construction

R1&2 BOT MAT & TOP MAT & WALLSPRO R-1&R-2

LTZ

PRO
MATERIAL TYPE

Rebar, Grade 60, Black

REQ. DELIVERY DATE

1 3 6 5-05 2 24 H046A06 1-00 4-05 

2 2 6 5-04 2 16 H046A14 1-00 4-04 

3 1 6 5-03 2 8 H046A13 1-00 4-03 

4 128 6 5-00 2 961 H046A22 1-00 4-00 

5 8 6 4-09 2 57 H046A26 1-00 3-09 

6 4 6 4-08 17 28 H076A42 1-06 1-08 1-06 

7 8 6 4-06 2 54 H046A24 1-00 3-06 

8 4 6 4-02 17 25 H046A43 1-06 2-08 

9 4 6 3-04 2 20 H046A02 1-00 2-04 

10 34 6 19-06 996 0

11 34 6 19-04 987 0

12 55 6 18-01 1494 0

13 55 6 16-05 1356 0

14 68 6 16-04 1668 0

15 2 6 15-00 45 0

16 72 6 13-10 1496 0

17 2 6 13-05 40 0

18 24 6 13-00 469 0

19 8 6 10-00 120 0

20 2 6 9-06 29 0

21 2 6 9-04 28 0

22 4 6 9-03 56 0

23 2 6 8-09 26 0

24 2 6 8-07 26 0

25 2 6 8-06 26 0

26 2 6 8-04 25 0

27 2 6 7-10 24 0

28 2 6 7-08 23 0

29 2 6 7-01 21 0

30 2 6 6-11 21 0

31 2 6 6-10 21 0

32 2 6 6-08 20 0

33 8 6 6-00 72 0

34 4 6 4-09 29 0

35 12 6 4-07 83 0

36 4 6 4-06 27 0

37 16 6 4-00 96 0

1216. 17894.

38 6 5 8-01 3 51 H015A20 6-023 1-101 1-081 0-091 7-00 

39 10 5 6-00 63 0

16. 114.

40 20 4 6-01 25 81 L094A05 1-06 1-023 0-08 1-023 1-06 1-022 0-071

41 24 4 5-08 25 91 L094A19 1-06 1-001 0-08 1-001 1-06 1-00 0-06 

44. 172.

Total Weight:  31,323 Lbs

Longest Length:  19-06
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Preliminary
Itm Qty Length Mark Shape Lbs A B C D E F/R G H J K O BCSize

JOB NUMBER RELEASE NUMBER PAGE

JOB NAME CC

BYCUSTOMER

REFERENCE DRAWING ID DESCRIPTION

CCR4991 1

CSO21 & ACCESS DRIVE

Walsh Construction

R1&2 BOT MAT & TOP MAT & WALLSPRO R-1&R-2

LTZ

PRO
MATERIAL TYPE

Rebar, Grade 60, Black

REQ. DELIVERY DATE

PIECES LBS

W E I G H T   S U M M A R Y

SIZE ITEMS PIECES LBS ITEMS ITEMS PIECES LBS ITEMS PIECES LBS

TOTAL STRAIGHT LIGHT BENDING HEAVY BENDING

Rebar, Grade 60, Black
4 2 44 172 0 0 0 2 44 172 0 0 0

5 2 16 114 1 10 63 0 0 0 1 6 51

6 65 1216 17,894 28 426 9,324 0 0 0 37 790 8,570

7 13 361 7,453 11 259 5,049 0 0 0 2 102 2,404

8 4 134 5,690 2 67 2,831 0 0 0 2 67 2,859

86 1771 31,323 42 762 17,267 2 44 172 42 965 13,884

Total Weight:  31,323 Lbs

Longest Length:  19-06
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PROJECT:

LOCATION:

CLIENT:

SJL PROJ. NO.:

SCALE:

EXCAVATION SUPPORT STYSTEM FOR CSO 21 (BU-13)

HAMILTON CO., OH

WALSH CONSTRUCTION CO., INC.

1-19-029

AS SHOWN

PROJECT ENG:

APPROVED BY:

DRAWN BY:

DATE AND TIME:

DRAWING NO.:

SJL

SJL

KAL

11/15/19

1-19-029.B8

PLAN VIEW AND GENERAL NOTES

11/15/19

DATE

S.J. Ludlow

Consulting Engineers, Inc.

450 E. 96th St. Suite 500

Indianapolis, IN 46240

317-371-5539

1. Observe via visual inspection daily for movement of soldier beams/bracing to determine if additional support

is necessary.

2. Support system designed for a construction surcharge of 400 psf with a setback distance of 10 ft.

3. Refer to respective pit locations for lookout plates and stability brackets.

4. Lag as necessary with angle iron in corners of excavation support system.

5. Contractor may move strut location at Pit "A" via temporary support provided by an additional strut.

A. GENERAL

1. VERIFY THE CONFIGURATION AND ELEVATION OF ALL EXISTING AND ADJACENT STRUCTURAL ELEMENTS. REPORT SAME PRIOR TO START OF EXCAVATION SUPPORT CONSTRUCTION TO

SJL ENGINEERS.

2. LOCATE AND IDENTIFY ALL EXISTING UNDERGROUND AND/OR OVERHEAD SERVICES AND STRUCTURES NEAR THE EXCAVATION SUPPORT SYSTEM, PROTECT AND RELOCATE AS

NECESSARY. DO NOT INSTALL SOLDIER BEAMS BEFORE ALL SERVICES AND STRUCTURES HAVE BEEN LOCATED.

3. PERFORM EXCAVATION SUPPORT CONSTRUCTION IN ACCORDANCE WITH THE CONTRACT REQUIREMENTS AND CONFIRM TO ALL APPLICABLE SAFETY REGULATIONS INCLUDING THE

PROVISIONS OF FEDERAL OSHA.

4. PROVIDE PROTECTIVE BARRIER AROUND EXCAVATION THAT CONFORMS TO ALL APPLICABLE SAFETY REGULATIONS. WALSH CONSTRUCTION CO., INC. (WCC) TO PROVIDE.

5. CARE SHALL BE TAKEN DURING THE INSTALLATION OF THE EXCAVATION SUPPORT SYSTEM TO AVOID DAMAGE AND/OR UNINTENDED CONSEQUENCES WHILE WORKING ADJACENT TO

EXISTING ELEMENTS. IF GROUND CONDITIONS FOR EMBEDMENT ARE DISTURBED, SJL ENGINEERS SHALL BE NOTIFIED SO A DETERMINATION CAN BE MADE IF ADDITIONAL SUPPORT IS

REQUIRED.

6. LOCATION OF ALL PITS TO BE DETERMINED BY WCC.

B. DESIGN ASSUMPTIONS

1. THE CURRENT DESIGN SCHEME ILLUSTRATES A TEMPORARY SUPPORT SYSTEM CAPABLE OF SUPPORTING RETAINED HEIGHTS SHOWN HEREIN WITH MAXIMUM EARTH PRESSURES

REPRESENTED BY AN APPARENT LOADING DIAGRAM OF 0.3*120PCF*HEIGHT.

2. THE CURRENT DESIGN IS BASED UPON THE GROUND CONDITIONS AS IDENTIFIED IN THE CONTRACT DOCUMENTS AND THE SEQUENCE OF WORK AS INDICATED ON THE SHOP DRAWINGS.

SHOULD ANY OR ALL OF THIS CHANGE, REDESIGN OF THE EXCAVATION SUPPORT SYSTEM MAY BE REQUIRED.

3. SUPPORT SYSTEM DESIGNED FOR A CONSTRUCTION SURCHARGE OF 400 PSF; THE CONTRACTOR SHALL NOT EXCEED THIS SURCHARGE WITHOUT NOTIFYING SJL ENGINEERS TO

CONFIRM IF ACCEPTABLE.

4. A MINIMUM SETBACK DISTANCE OF 10 FT FROM EXCAVATION FOR CONSTRUCTION SURCHARGES IS REQUIRED.

5. DESIGN ASSUMES A DEWATERED CONDITION.

6. JACKING FRAME TO BE IN INTIMATE CONTACT WITH SOLDIER BEAMS AND LAGGING AND/OR GROUND WHERE APPLICABLE.

7. ALL EXCAVATION SUPPORT SYSTEMS ARE OUTSIDE THE LIMITS OF THE THEORETICAL EMBANKMENT RAILROAD LIVE LOAD.

C. DESIGN PARAMETERS

1. LOADS APPLIED TO THE EXCAVATION SUPPORT SYSTEM, OTHER THAN THAT INDICATED ON THESE DRAWINGS, ARE SUBJECT TO REVIEW BY SJL ENGINEERS.

2. THE SIZE AND DEPTH OF THE EXCAVATION SUPPORT SYSTEM ON THE DRAWINGS ARE BASED ON INFORMATION, AS PROVIDED AT THIS TIME. FIELD VERIFICATION IS TO BE PERFORMED

PRIOR TO LAYOUT AND CONSTRUCTION OF THE PROPOSED EXCAVATION SUPPORT SYSTEM. IF CHANGES TO THE EXCAVATION SUPPORT SYSTEM ARE REQUIRED IN ORDER TO

ACCOMMODATE THE PROPOSED STRUCTURES AND CONNECTIONS, SJL ENGINEERS SHALL BE NOTIFIED IN A TIMELY MANNER.

3. WCC SHALL VERIFY ALL CLEARANCES FOR CONSTRUCTION OF THE EXCAVATION SUPPORT SYSTEM AND PURPOSED STRUCTURE AND CONNECTIONS.

D. PROTECTION BY CONTRACTOR

1. PROTECT ALL EXCAVATIONS FROM THE ACTIONS OF WEATHER.

E. HEALTH AND SAFETY

1. ALL WORK TO BE CARRIED OUT IN ACCORDANCE WITH THE OCCUPATIONAL HEALTH AND SAFETY ACT LATEST REVISION, AND SITE SPECIFIC SAFETY PLANS.

F. SOLDIER BEAM AND WALE CONNECTION NOTES

1. MATERIALS:

a. STRUCTURAL SHAPES..........................................................................ASTM A572 OR ASTM A992, 50 KSI MIN. YIELD STRESS.

b. PLATE STEEL FOR TIMBER LAGGING..................................................ASTM A36, 36 KSI MIN. YIELD STRESS.

c. THREADED RODS FOR LAGGING........................................................ ASTM A36, 36 KSI MIN. YIELD STRESS.

d. NUTS FOR THREADED RODS............................................................... ASTM A563, GRADE A.

e. WELD ELECTRODES...............................................................................AWS E70XX LOW HYDROGEN

f. BASE DESIGN BENDING STRESS FOR MIXED HARDWOODS...........1,200 PSI.

g. CLSM COMPRESSIVE STRENGTH PER ODOT CMS 613....................100 PSI.

2. WELDS AND WELDING PERSONNEL CERTIFICATIONS SHALL MEET THE REQUIREMENTS OF AWS D1.1, “STRUCTRUAL WELDING CODE.” WELDING PERSONNEL SHALL BE AWS CERTIFIED

FOR WELDS MADE.

3. FABRICATION AND INSTALLATION OF STRUCTURAL STEEL SHALL MEET THE REQUIREMENTS OF THE “CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES,” AS ADOPTED

BY AISC.

4. INSTALL STRUCTURAL STEEL STRAIGHT, LEVEL AND PLUMB AS APPLICABLE.

5. PROVIDE STEEL SHIM PACKS WITH MATCHING PLATE DIMENSIONS AS REQUIRED FOR WALE INSTALLATION.
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PLAN VIEW - PIT A

SCALE: 1:75

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)

5'-8"

45°

(TYP.)

3'-9

1

8

"

HP12X53 STRUT (TYP.)

HP12X53 CORNER BRACE (TYP.)

HP14X73 WALE (TYP.)

HP14X73 WALE (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF WALES

(TYP. AT CORNER BRACE AND STRUT LOCATION)

24-IN. DIA. SANITARY SEWER PIPE.

BORE DIA. OF 44 IN.

7'

(CLR.)

21' (CLR.)

7'-0

1

8

"

(CLR.)

6'

6'

18'-4

1

4

"

A

B9

40'

24-IN. DIA. SANITARY SEWER PIPE.

BORE DIA. OF 44 IN.

CENTERLINE OF 24-IN.

SANITARY SEWER PIPE.

CENTERLINE OF 24-IN.

SANITARY SEWER PIPE.

16'-0

1

4

"

(CLR.)

1'-6"
3'-5

5

8

"

9.59°

A1 A2 A3 A4 A5 A6 A7

A8

A9

A10

A11

A12

A13A14

A15

A16A17

A18

A20

A19

A21

A22

SOLDIER BEAM NUMBERING (TYP.)

TOP OF SOLDIER BEAMS

ELEV. 503.47

HP14X73 WALE

ELEV. 496.47

APROX. TOP OF ROCK

ELEV. 490.00

CUTLINE

ELEV. 465.87

SOLDIER BEAM TIP

SECTION A-A (PIT A)

SCALE: 1'-0" =

3

32

"

24-IN. DIA. SANITARY SEWER PIPE.

BORE DIAMETER OF 44 IN.

HP14X73 WALE (TYP.)

40'

HP14X73  WALE (TYP.)

HP12X53 STRUT

10'

MIN. EMBEDMENT INTO

ROCK BELOW CUTLINE

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)
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PLAN VIEW AND SECTION @ PIT A

S.J. Ludlow

Consulting Engineers, Inc.

450 E. 96th St. Suite 500

Indianapolis, IN 46240

317-371-5539

1. Observe via visual inspection daily for movement of soldier beams/bracing to determine if additional support

is necessary.

2. Support system designed for a construction surcharge of 400 psf with a setback distance of 10 ft.

3. Lookout plates and stability brackets to be provided at every other soldier beam location.

4. Lagging not shown for clarity. See Sheet B13 for details.

5. Lag as necessary with angle iron in corners of excavation support system.

6. Elevation for wale is shown at the center of the section.

7. Weld all wale to wale and wale to corner braces/strut w/ 

5

16

 - in. fillet weld.

SEQUENCE OF WORK

1. LAYOUT ALL SOLDIER BEAMS FOR EXCAVATION SUPPORT SYSTEM AND

FIELD VERIFY THE LOCATIONS OF ALL SOLDIER PILES RELATIVE TO OTHER

PLANNED AND EXISTING ELEMENTS.

2. INSTALL SOLDIER BEAMS TO DEPTH SHOWN ON THESE DRAWINGS. IF

PENETRATION DEPTH OF THE SOLDIER BEAM IS NOT OBTAINED, NOTIFY SJL

ENGINEERS OF THE RESULTS. FIELD VERIFY TIP ELEVATIONS.

3. EXCAVATE AND INSTALL LAGGING AS NECESSARY TO NO DEEPER THAN 2

FT BELOW ELEVATION OF FIRST WALE. INSTALL TIMBER LAGGING TO

LENGTH AS REQUIRED. PLACE LAGGING ON FRONT FLANGE OF SOLDIER

BEAM. TO REDUCE SOIL SLOUGHING/LOSS, EXPOSED SOIL FACE HEIGHT

SHALL BE LIMITED TO ONE OR TWO LAGGING BOARDS. FILL ANY VOID

SPACE BETWEEN LAGGING AND RETAINED SOIL WITH FLOWABLE FILL OR

EXCAVATED SOIL.

4. INSTALL FIRST LEVEL OF BRACING AT ELEVATION SHOWN.

5. CONTINUE TO EXCAVATE AND INSTALL LAGGING AS NECESSARY. TO

REDUCE SOIL SLOUGHING/LOSS, EXPOSED SOIL FACE HEIGHT SHALL BE

LIMITED TO ONE OR TWO LAGGING BOARDS. FILL ANY VOID SPACE

BETWEEN LAGGING AND RETAINED SOIL WITH FLOWABLE FILL OR

EXCAVATED SOIL. (SEE DETAILS AND NOTES ON SHEET B13 FOR

REQUIREMENTS IN ROCK)

6. PERFORM CONSTRUCTION ACTIVITIES.

7. BACKFILL EXCAVATION AND REMOVE BRACING AFTER BACKFILL IS PLACED

WITHIN 2 FT OF BRACING LEVEL.

8. REMOVE/CUT SOLDIER BEAMS, WHERE REQUIRED.

NOTES:

1. CONTRACTOR MAY MOVE STRUT LOCATION AT PIT "A" VIA TEMPORARY

SUPPORT PROVIDED BY AN ADDITIONAL STRUT.

2. WHERE WELDS ARE REQUIRED AT CORNER BRACE AND STRUT LOCATIONS,

PROVIDE WELD ALL AROUND TO WALE, TYPICAL.
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PLAN VIEW - PIT B

SCALE: 1:80

B

B10

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)

HP12X53 STRUT (TYP.)

HP12X53 CORNER BRACE (TYP.)

HP14X73 WALE (TYP.)

HP14X73 WALE (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF WALES

(TYP. AT CORNER BRACE AND STRUT LOCATION)

24-IN. DIA. SANITARY SEWER PIPE.

BORE DIA. OF 44 IN.

24-IN. DIA. SANITARY SEWER PIPE.

BORE DIA. OF 44 IN.

CENTERLINE OF 24-IN.

SANITARY SEWER PIPE.

CENTERLINE OF 24-IN. SANITARY SEWER PIPE.

54.58°
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SOLDIER BEAM NUMBERING (TYP.)

TOP OF SOLDIER BEAMS

ELEV. 508.00

HP14X73 WALE

ELEV. 502.00

APROX. TOP OF ROCK

ELEV. 486.80

CUTLINE

ELEV. 469.00

SOLDIER BEAM TIP

HP14X73 WALE

ELEV. 494.00

SECTION B-B (PIT B)

SCALE: 1'-0" =

3
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"

24-IN. DIA. SANITARY SEWER PIPE.

BORE DIAMETER OF 44 IN.

10'

MIN. EMBEDMENT INTO

ROCK BELOW CUTLINE

HP14X73 WALE (TYP.)

HP14X73  WALE (TYP.)

HP12X53 STRUT (TYP.)

40'

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)
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PLAN VIEW AND SECTION @ PIT B

S.J. Ludlow

Consulting Engineers, Inc.

450 E. 96th St. Suite 500

Indianapolis, IN 46240

317-371-5539

SEQUENCE OF WORK

1. LAYOUT ALL SOLDIER BEAMS FOR EXCAVATION SUPPORT SYSTEM AND

FIELD VERIFY THE LOCATIONS OF ALL SOLDIER PILES RELATIVE TO

OTHER PLANNED AND EXISTING ELEMENTS.

2. INSTALL SOLDIER BEAMS TO DEPTH SHOWN ON THESE DRAWINGS. IF

PENETRATION DEPTH OF THE SOLDIER BEAM IS NOT OBTAINED, NOTIFY

SJL ENGINEERS OF THE RESULTS. FIELD VERIFY TIP ELEVATIONS.

3. EXCAVATE AND INSTALL LAGGING AS NECESSARY TO NO DEEPER THAN 2

FT BELOW ELEVATION OF FIRST WALE. INSTALL TIMBER LAGGING TO

LENGTH AS REQUIRED. PLACE LAGGING ON FRONT FLANGE OF SOLDIER

BEAM. TO REDUCE SOIL SLOUGHING/LOSS, EXPOSED SOIL FACE HEIGHT

SHALL BE LIMITED TO ONE OR TWO LAGGING BOARDS. FILL ANY VOID

SPACE BETWEEN LAGGING AND RETAINED SOIL WITH FLOWABLE FILL OR

EXCAVATED SOIL.

4. INSTALL FIRST LEVEL OF BRACING AT ELEVATION SHOWN.

5. REPEAT STEPS 3-4 FOR ADDITIONAL LEVELS OF BRACING AT ELEVATIONS

SHOWN HEREIN UNTIL REQUIRED CUTLINE DEPTH IS OBTAINED. (SEE

DETAILS AND NOTES ON SHEET B13 FOR REQUIREMENTS IN ROCK)

6. PERFORM CONSTRUCTION ACTIVITIES.

7. BACKFILL EXCAVATION AND REMOVE BRACING AFTER BACKFILL IS

PLACED WITHIN 2 FT OF BRACING LEVEL.

8. REMOVE/CUT SOLDIER BEAMS, WHERE REQUIRED.

1. Observe via visual inspection daily for movement of soldier beams/bracing to determine if additional support

is necessary.

2. Support system designed for a construction surcharge of 400 psf with a setback distance of 10 ft.

3. Lookout plates and stability brackets to be provided at every other soldier beam location.

4. Lagging not shown for clarity. See Sheet B13 for details.

5. Lag as necessary with angle iron in corners of excavation support system.

6. Elevations for wales are shown at the center of the section.

7. Weld all wale to wale and wale to corner braces/struts w/ 

5

16

 - in. fillet weld.

NOTES:

1. IN THE CASE A SOLDIER BEAM NEEDS TO BE CUT DUE TO TUNNELING

ACTIVITIES, SJL ENGINEERS SHALL BE NOTIFIED. MEANS OF SUPPORT

SHALL BE PROVIDED VIA ADDITIONAL WALE IN CONTACT WITH SUPPORT

SYSTEM AND SPAN OVER CUT PORTION OF SOLDIER BEAM.

2. WHERE WELDS ARE REQUIRED AT CORNER BRACE AND STRUT

LOCATIONS, PROVIDE WELD ALL AROUND TO WALE, TYPICAL.
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C

B11

PLAN VIEW - PIT C

SCALE: 1'-0" = 

3

32

"

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)

HP12X53 CORNER BRACE (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF WALES

(TYP. AT CORNER BRACE)

24-IN. DIA. SANITARY

SEWER PIPE.

BORE DIA. OF 44 IN.

CENTERLINE OF EXISTING 78-IN. DIA.

COMBINED SEWER INV. @ ELEV. 473.34

W18X76 WALE (TYP.)

10'-4

3

8

" (TYP.)

45° (TYP.)

NEW 54-IN. DIA. STORM

PIPE INV. @ ELEV. 488.37

40'

42'

W30X211 MAIN REACTION BEAMS OR

BEAM W/ MIN. MOMENT OF INERTIA OF

7900 IN

4

 AND SECTION MODULUS OF

160 IN

3

. TWO PER SIDE OF PIPE. (TYP.)

HP14X73 JUNIOR BEAM (TYP. AT

EITHER END OF PIPE SUPPORT)

DRILL SOLDIER BEAM TO TOP OF PIPE

ELEVATION. DO NOT WELD OR CONTACT

JUNIOR BEAM W/ SOLDIER BEAM.

DRILL SOLDIER BEAM TO TOP OF PIPE

ELEVATION. DO NOT WELD OR CONTACT

JUNIOR BEAM W/ SOLDIER BEAM.

ALIGN SIDES OF SUPPORT SYSTEM WITH EXISTING

78-IN. DIAMETER SANITARY PIPE.

C1 C2 C3 C4 C5 C6 C7

C8

C9

C10

C11

C12

C13

C14

C15

C29

C28

C27

C26

C25

C16C17C18

C19C20C21

C22C23C24

C30

C31

SOLDIER BEAM NUMBERING (TYP.)

TOP OF SOLDIER BEAMS

ELEV. 504.00

WALE

ELEV. 496.00

APROX. TOP OF ROCK

ELEV. 486.80

CUTLINE BOTTOM OF STRUCTURE

ELEV. 468.25

SOLDIER BEAM TIP

WALE

ELEV. 486.00

SECTION C-C (PIT C)

SCALE: 1:150

SCALE: 1'-0" = 

32

"

24-IN. DIA. SANITARY

SEWER PIPE.

10'

MIN. EMBEDMENT INTO

ROCK BELOW CUTLINE

(FIELD VERIFY)

42'

NEW 54-IN. DIA. STORM

PIPE INV. @ ELEV. 488.37

W18X76 WALE (TYP.)

EXISTING 78-IN. DIA. COMBINED

SEWER INV. @ ELEV. 473.34

CENTERLINE OF EXISTING

78-IN. DIA. COMBINED SEWER

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)

NOTES

PROJECT:

LOCATION:

CLIENT:

SJL PROJ. NO.:

SCALE:

EXCAVATION SUPPORT STYSTEM FOR CSO 21 (BU-13)

HAMILTON CO., OH

WALSH CONSTRUCTION CO., INC.

1-19-029

AS SHOWN

PROJECT ENG:

APPROVED BY:

DRAWN BY:

DATE AND TIME:

DRAWING NO.:

SJL

SJL

KAL

11/27/19

1-19-029.B11

PLAN VIEW AND SECTION @ PIT C

S.J. Ludlow

Consulting Engineers, Inc.

450 E. 96th St. Suite 500

Indianapolis, IN 46240

317-371-5539

SEQUENCE OF WORK

1. LAYOUT ALL SOLDIER BEAMS FOR EXCAVATION SUPPORT SYSTEM AND

FIELD VERIFY THE LOCATIONS OF ALL SOLDIER PILES RELATIVE TO

OTHER PLANNED AND EXISTING ELEMENTS.

2. INSTALL SOLDIER BEAMS TO DEPTH SHOWN ON THESE DRAWINGS. IF

PENETRATION DEPTH OF THE SOLDIER BEAM IS NOT OBTAINED, NOTIFY

SJL ENGINEERS OF THE RESULTS. FIELD VERIFY TIP ELEVATIONS.

3. EXCAVATE AND INSTALL LAGGING AS NECESSARY TO NO DEEPER THAN

2 FT BELOW ELEVATION OF FIRST WALE AND INSTALL TIMBER LAGGING

TO LENGTH AS REQUIRED. PLACE LAGGING ON FRONT FLANGE OF

SOLDIER BEAM. TO REDUCE SOIL SLOUGHING/LOSS, EXPOSED SOIL

FACE HEIGHT SHALL BE LIMITED TO ONE OR TWO LAGGING BOARDS.

FILL ANY VOID SPACE BETWEEN LAGGING AND RETAINED SOIL WITH

FLOWABLE FILL OR EXCAVATED SOIL.

4. INSTALL FIRST LEVEL OF BRACING AT ELEVATION SHOWN.

5. REPEAT STEPS 3-4 FOR ADDITIONAL LEVELS OF BRACING AT

ELEVATIONS SHOWN HEREIN UNTIL BOTTOM OF PIPE IS REACHED.

6. CONSTRUCT PIPE SUPPORT AS SHOWN ON THESE SHOP DRAWINGS.

7. CONTINUE TO EXCAVATE AND INSTALL LAGGING AS NECESSARY. TO

REDUCE SOIL SLOUGHING/LOSS, EXPOSED SOIL FACE HEIGHT SHALL

BE LIMITED TO ONE OR TWO LAGGING BOARDS. FILL ANY VOID SPACE

BETWEEN LAGGING AND RETAINED SOIL WITH FLOWABLE FILL OR

EXCAVATED SOIL. (SEE DETAILS AND NOTES ON SHEET B13 FOR

REQUIREMENTS IN ROCK)

8. PERFORM CONSTRUCTION ACTIVITIES.

9. BACKFILL EXCAVATION AND REMOVE BRACING AFTER BACKFILL IS

PLACED WITHIN 2 FT OF BRACING LEVEL.

10. REMOVE/CUT SOLDIER BEAMS, WHERE REQUIRED.

1. Observe via visual inspection daily for movement of soldier beams/bracing to determine if additional support is

necessary.

2. Support system designed for a construction surcharge of 400 psf with a setback distance of 10 ft.

3. Lookout plates and stability brackets to be provided at soldier beam locations between corner braces and at all

corner soldier beam locations.

4. Lagging not shown for clarity. See Sheet B13 for details.

5. Elevations for wales are shown at the center of the section.

6. Lag as necessary with angle iron in corners of excavation support system.

7. Weld all wale to wale and wale to corner braces/strut w/ 

5

16

 - in. fillet weld.

NOTES:

1. IN THE CASE A SOLDIER BEAM NEEDS TO BE CUT

DUE TO TUNNELING ACTIVITIES, SJL ENGINEERS

SHALL BE NOTIFIED. MEANS OF SUPPORT SHALL BE

PROVIDED VIA ADDITIONAL WALE IN CONTACT WITH

SUPPORT SYSTEM AND SPAN OVER CUT PORTION

OF SOLDIER BEAM.

2. WHERE WELDS ARE REQUIRED AT CORNER BRACE

AND STRUT LOCATIONS, PROVIDE WELD ALL

AROUND TO WALE, TYPICAL.
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W30X211 MAIN REACTION BEAMS OR BEAM W/ MIN. MOMENT OF INERTIA OF

7900 IN

4

 AND SECTION MODULUS OF 160 IN

3

. TWO PER SIDE OF PIPE. (TYP.)

CONNECTING EQUIPMENT. MINIMUM

WORKING LOAD OF 37 KIP. (TYP.)

CABLE AT MOST 1'-6" AWAY

FROM CENTER OF SOLDIER PILE

4' (TYP.)

CONNECTING EQUIPMENT. MINIMUM WORKING LOAD OF 37 KIP. (TYP.)

EX. 78-IN. DIAM. PIPE

EXISTING 78-IN. DIAM. PIPE

PIPE SUPPORT SECTIONS AND DETAILS

SCALE: 1:70

HP12X53 INSERTED INTO A CLSM

FILLED HOLE W/ A DIA. OF 24-IN. (TYP.)

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF REACTION BEAM

AT BEARING LOCATION OF SOLDIER PILES (TYP.)

44'-4

1

4

"

PROVIDE LATERAL BRACING AT TOP FLANGES OF REACTION BEAMS

VIA ANGLE WELDED TO TOP OF REACTION BEAMS (TYP.)

PROVIDE LATERAL BRACING AT TOP FLANGES OF REACTION

BEAMS VIA ANGLE WELDED TO TOP OF REACTION BEAMS (TYP.)

PLAN VIEW PIPE SUPPORT

SCALE: 1:70

W30X211 MAIN REACTION BEAMS OR BEAM W/ MIN. MOMENT OF INERTIA OF

7900 IN

4

 AND SECTION MODULUS OF 160 IN

3

. TWO PER SIDE OF PIPE. (TYP.)

11'-6"

1/2-IN. STIFFENER B/W FLANGES OF

JUNIOR BEAM AT BEARING LOCATION OF

REACTION BEAMS (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF JUNIOR BEAM

AT BEARING LOCATION OF REACTION BEAMS (TYP.)

9"

CENTER OF SOLDIER BEAM TO

CENTER OF REACTION BEAM

1'-6"

CENTER OF SOLDIER PILE TO

CENTER OF REACTION BEAM

No. 18 HANGER BAR GRADE 60, ASTM A615 STEEL. PLACED

AT 10 LOCATIONS PER SIDE OF EXISTING PIPE (TYP.)

4' (TYP.)

FILLET WELD ALL AROUND AT TOP OF

SOLDIER PILE TO JUNIOR BEAM (TYP.)

W30X211 MAIN REACTION BEAMS OR

BEAM W/ MIN. MOMENT OF INERTIA OF

7900 IN

4

 AND SECTION MODULUS OF

160 IN

3

. TWO PER SIDE OF PIPE. (TYP.)

FILLET WELD ALL AROUND AT TOP OF JUNIOR

BEAM TO REACTION BEAM (TYP.)

HP 14X73 JUNIOR BEAM FOR

SUPPORT OF REACTION BEAMS (TYP.)

HP 14X73 JUNIOR BEAM FOR

SUPPORT OF REACTION BEAMS (TYP.)

W18X76 WALE

No. 18 HANGER BAR GRADE 60,

ASTM A615 STEEL. (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF

REACTION BEAM AT BEARING OF

HANGER BARS AND LOCATED B/W

REACTION BEAMS (TYP.)

DRILL SOLDIER BEAM TO TOP OF PIPE

ELEVATION. DO NOT WELD OR

CONTACT JUNIOR BEAM W/ SOLDIER

BEAM (TYP.)

PROJECT ENG:

APPROVED BY:

DRAWN BY:

DATE AND TIME:

DRAWING NO.:

SJL

SJL

KAL

11/15/19

1-19-029.B12

PIPE SUPPORT - SECTION AND DETAILS

S.J. Ludlow

Consulting Engineers, Inc.

450 E. 96th St. Suite 500

Indianapolis, IN 46240

317-371-5539

NOTES

PROJECT:

LOCATION:

CLIENT:

SJL PROJ. NO.:

SCALE:

EXCAVATION SUPPORT STYSTEM FOR CSO 21 (BU-13)

HAMILTON CO., OH

WALSH CONSTRUCTION CO., INC.

1-19-029

AS SHOWN

1. Observe via visual inspection daily for movement of soldier beams/bracing to determine if additional support

is necessary.

2. Support system designed for a construction surcharge of 400 psf with a setback distance of 10 ft.

3. Lookout plate to be provided at all soldier beam locations.

4. Use a 5/16-in. size fillet weld unless noted otherwise.

5. Pipe support and connecting equipment shall be a minimum of two per pipe section with a maximum

spacing of no greater than 4 ft.
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PARTIAL VIEW OF LAGGING FACE

SCALE: NTS

HARDWOOD LAGGING. SEE NOTE

ON THIS SHEET FOR SIZE.

NUT 7/8" DIA. (TYP.)

8 IN. SQUARE PLATE TO SECURE LAGGING,

ASTM A36, 36 KSI MIN. YIELD STRESS (TYP.)

SOLDIER BEAM (TYP.)

6'

(TYP. U.N.O.)

STRAW FILLED GAP BETWEEN BOARDS (TYP.)

HP12X53 INSERTED INTO A CLSM FILLED

HOLE W/ A DIA. OF 24-IN. (TYP.)

LAGGING PLACED ON FRONT FLANGE.

SEE NOTE ON THIS SHEET FOR SIZES.

WALE, 50 KSI MIN. YIELD STRESS

PROVIDE SUPPORT OF WALE VIA 

1

2

-IN. X 6-IN.

LOOKOUT PLATE CUT TO LENGTH (TYP.)

DETAIL

SCALE 

3

8

" = 1'-0"

MAINTAIN INTIMATE CONTACT. SHIM IF

NECESSARY AND WELD SHIMS TO WALE

AND SOLDIER BEAM.

1

4

"

1

4

"

WELD ALL AROUND AT

SOLDIER BEAM AND WALE

L4x4x

1

2

" STABILITY BRACKET (TYP.)

FILLET WELD ALL AROUND AT TOP OF

SOLDIER PILE TO JUNIOR BEAM (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF JUNIOR BEAM

AT BEARING LOCATION OF REACTION BEAMS (TYP.)

FILLET WELD ALL AROUND AT TOP OF

JUNIOR BEAM TO REACTION BEAM (TYP.)

1/2-IN. STIFFENER B/W FLANGES OF REACTION BEAM

AT BEARING LOCATION OF SOLDIER PILES (TYP.)

REACTION BEAM

HP 14X73 JUNIOR BEAM FOR

SUPPORT OF REACTION

BEAMS (TYP.)

END VIEW - PIPE SUPPORT SECTION

SCALE: NTS

1/2-IN. STIFFENER B/W FLANGES OF REACTION

BEAM AT BEARING OF HANGER BARS AND

LOCATED B/W REACTION BEAMS (TYP.)

NUT 7/8" DIA. (TYP.)

LAGGING STUD DETAIL

AT SOLDIER BEAM

SCALE: NTS

1/4"

FLANGE OF SOLDIER BEAM

7/8" DIA. X 7" ASTM A36

THREADED ROD, 36 KSI MIN.

YIELD STRESS (MODIFY ROD

LENGTH TO ACCOMMODATE

VARIOUS BOARD SIZES)

8" X 8" X 1" STEEL PLATE

TO SECURE LAGGING

HARDWOOD LAGGING. SEE

NOTE ON THIS SHEET FOR SIZE.

S.J. Ludlow

Consulting Engineers, Inc.

450 E. 96th St. Suite 500

Indianapolis, IN 46240

317-371-5539

NOTES

1. Observe via visual inspection daily for movement of soldier beams/bracing to determine if additional support

is necessary.

2. Support system designed for a construction surcharge of 400 psf with a setback distance of 10 ft.

3. Refer to respective pit locations for lookout plates and stability brackets.

4. Use 3x8-in. nominal hardwood lagging to a depth up to 25 ft, thereafter use 4x8-in. nominal hardwood

lagging. Extend lagging face as shown herein 3 ft below top of top of sound rock.

5. Provide support via lagging in sound rock. Spacing of lagging boards based on field observations by WCC

personnel. If necessary, provide additional lagging where conditions indicate instability of face.

PROJECT ENG:

APPROVED BY:

DRAWN BY:

DATE AND TIME:

DRAWING NO.:

SJL

SJL

KAL

11/15/19

1-19-029.B13

SECTION AND DETAILS

PROJECT:

LOCATION:

CLIENT:

SJL PROJ. NO.:

SCALE:

EXCAVATION SUPPORT STYSTEM FOR CSO 21 (BU-13)

HAMILTON CO., OH

WALSH CONSTRUCTION CO., INC.

1-19-029

AS SHOWN
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