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Civilian Texts (Continued) 

Water Wave Propagation (Continued) 

Marine Advisors, Inc., "A Statistical Survey of Ocean Wave Characteris­
tics in Southern California Waters," Jan 1961, La Jolla, Calif. 

National Marine Consultants, "Wave Statistics for Seven Deep Water Sta­
tions Along the California Coast," Dec 1960, Santa Barbara, Calif. 

Prins, J. E., "Characteristics of Waves Generated by a Local Surface 
Disturbance," Series 99, Issue l, Aug 1956, Wave Research Laboratory, 
University of California, Berkeley, Calif. 

Sono, K., "On the Waves Caused by a Sudden Deformation of a Finite Por­
tion of the Bottom of Sea of Uniform Depth," Geophysical Magazine, 
Vol 10, 1936. 

Van Dorn,.... W. G., "Explosion-Generated Waves in Water of Variable Depth," 
Journal of Marine Research, Sears Foundation for Marine Research, New 
Haven, Conn., Vol 22, No. 2, 15 May 1964, pp 123-141. 

, "Some Characteristics of Surface Gravity Waves in the Sea ------Produced by Nuclear Explosions," Journal of Geophysical Research, 
American Geophysical Union, Washington, D. C., Vol 66, No. 11, Nov 1961, 
pp 3845-3862. 

Whalin, R. W., "Contributions to the Mono Lake Experiments; The .Linear 
Theory of Water Waves Generated by Explosions," NESCO Report 
Vol 2, Oct 1965, National Engineering Science Company, Pasadena, Calif. 

------' "Water Waves Produced by Impulsive Energy Sources; Part 5, 
Propagation," NMC-ONR-62, Sep 1963, National Marine Consultants, 
Anaheim, Calif. 

------' "Water Waves Produced by Underwater Explosions: Propaga­
tion Theory for Regions Near the Explosion," Journal of Geophysical Re­
search, American Geophysical Union, Washington, D. C., Vol 70, No. 22, 
15 Nov 1965, pp 5541-5549. 

Wiegel, R. L., Oceanographical Engineering, Prentice-Hall, Inc., Engle­
wood Cliffs, N. J., 1964. 
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APPENDIX A: LIST FOR BOOK SET 

Civilian Texts 

Docks , Wharves , and Piers 

Ameri can Association of Por t Authorities , Port Design and Construction , 
1st ed., Washi ngton , D. C., 1964 . 

Corni ck , H. F ., Dock and Harbour Engineering , Vols 1- 4 , 1958- 1962 , 
Gri ffin , London , 1962 . 

Notes on the Des i gn of Harbor Structures , 3d ed ., Fay , Spofford , Thorn­
di ke , Boston , 1941 . 

National Ports Council , Port Structures , Vols 1 and 2, Westminister 
Dr awing Office , London , 1969 . 

Quinn , A. DeF ., Design and Construction of Ports and Marine Structures , 
2d ed., McGraw- Hill , New York , 1972 . 

Handbooks of Engineering 

Amer ican Institute of Steel Construction , Inc ., Manual of Steel Con­
str uction , 7th ed ., New York , 1970 . 

Merritt , F . S ., Standar d Handbook for Civil Engineers , McGraw- Hill , 
New York , 1968 . 

Stubbs , F . W., Handbook of Heavy Construction , lst ed ., McGraw- Hill , 
New York , 1959 . 

Piles and Foundations 

Chellis , R. D., Pile Foundations , 2d ed ., McGraw- Hill , New York , 1961 . 

Seelye , E . E ., Foundations ; Design and Practice , Wiley , New York , 1956 . 

Shepard , F . P ., Submarine Geology , 2d ed ., Harper and Row, New York , 
1963 . 

Concrete 

American Concrete Institute , "Building Code Requirements for Reinforced 
Concrete (ACI 318- 63) ," ACI Standard 318- 63 , Jun 1963 , Detroit , Mich . 

Peurifoy, R. L., Formwork for Concrete Structures , McGraw- Hill , New 
York , 1964 . 

Urguhart , L . C., O' Rouke , C. E ., and Winter , G., Design of Concrete 
Structures , 6th ed ., McGraw- Hill , New York , 1958 . 
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Civilian Texts (Continued) 

Dredging 

Cooper, H. R., Practical Dredging, Brown, Son, and Ferguson, Ltd., G~~at 
Britian, 1958. 

Huston, J., Hydraulic Dredging; Theoretical and Applied, Cornell 
Maritime Press, Cambridge, Md., 1970. 

U. S. Navy Design Manuals 

Naval Facilities Engineering Command, "Structural Engineering," 
Sep 1970, NAVFAC DM-2, Washington, D. C. 

,. , "Civil Engineering," NAVFAC DM-5, Sep 1970 ., Washington, D. C. -----
-----' "Waterfront Operational Facilities," NAVFJ'l. DM-25, Oct 1971, 
Washington, D. C. 

-----, "Harbor and Coastal Facilities," NAVFAC DM-26, Washington, 
D. C. 

·Department of the Navy, Bureau of Yards and Docks, "Weight Handling 
Equipment and Service Craft," NAVDOCKS Design Manual 38, Feb 1962, 
Washington, D. C. 

Naval Facilities Engineering Command, "Pontoon Gear Handbook Navy 
Lightered (N.L.) Equipment P-Series," NAVFAC P-401, Washington, D. C. 

U. S. Army Field Manuals and Technical Manuals 

Headquarters, Department of the Army, "Engineer Troop Organizations and 
Operations," Field Manual FM 5-l, Jul 1971, U. S. Government Printing 
Office, Washington, D. C. 

-----, "Engineer Cellular Teams," Field Manual FM 5-33, Jul 1971, 
u. S. Government Printing Office, Washington, D. C. 

-----, "Route Reconnaissance Classiffcation," Field Manual FM 5-36, 
Jan 1970, U. S. Government Printing Office, Washington, D. C. 

_____ , "Engineers' Reference and Logistical Data," Field Manual 
FM 5-35, Feb 1960, U. S. Government Printing Office, Washington, D. C. 

-----' "Engineer Amphibious Units," Field Manual FM 5-144, Nov 1966, 
U. S. Government Printing Office, Washington, D. C. 

-----' "Engineer Construction and Construction-Support Units," 
Field Manual FM 5-162, Dec 1968 , U. S. Government Printing Office, 
Washington, D. C. 
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U. S . Army Fiel d Manuals and Technical Manuals (Continued) 

Headquar ters , Depar tment of the Army , "Ammunition Service in the Theater 
of Oper ations ," Field Manual FM 9 6 A 1971 u s G t p · t 
Office , Washington , D. C. 

- , ug , . . overnmen r1n ing 

_____ , "Physical Security ," Field Manual FM 19- 30 , Feb 1965 , U. S. 
Government Printing Office, Washington , D. C. 

. , "Terrain I ntelligence ," Field Manual FM 30- 10 , Oct 1967 , 
U. S. Government Printing Office , Washington , D. C. 

----.,.--' "Doctrine for Amphibious Operations ," Field Manual FM 31- 11 , 
Aug 1967 , U. S . Government Pr inting Office , Washington , D. C. 

------' "Base Development ," Field Manual FM 31- 82 , Jun 1971 , U. S. 
Government Printing Office , Washington , D. C. 

------' "The Logistical Command ," Field Manual FM 54- 1 , Jul 1962 , 
U. S . Government Printing Off~ce , Washington , D. C. 

___ ...,._.._, "The Area Suppo~t Command TASTA- 70 ," Field Manual FM 54- 6- 1 , 
May 1967 , U. S . Government Printing Office , Washington , D. C. 

------, "Transportation Terminal Operations ," Field Manual 
FM 55- 55- 1 , Mar 1967 , U . S. Government Printing Office., Washington , D. C. 

------, " Combat Service Support ," Field Manual FM 100- 10 , Oct 1968 , 
u. S. Government Pr inting Office , Washington , D. C. 

------, "Staff Officers' Field Manual ; Organizational , Technical , 
and Logistical Data ," Field Manual FM 101- 10- 1 , Jul 1971 , U. S . Govern-
ment Printing Office , Washington , D. C. 

, "Staff Officers ' Field Manual ; Staff Organization and Pro-
---~~-cedure , " Field Manual FM 101- 5 , Jun 1968 , U. S. Government Printing 
Office , Washington , D. C. 

------, "Military Floating Bridge Equipment , " Technical Manual 
™ 5- 210 , Aug 1970 , U. S . Government Printing Office , Washington, D. C. 

------, "Elements of Surveying ," Technical Manual TM 5- 232 , 
Jun 1971 , U. S . Government Printing Office , Washington , D. C. 

, "Construction Surveying ," Technical Manual TM 5- 233 , 
---~=--Oct 1968 , U. S . Government Printing Office , Washington , D. C. 

, "Special Surveys ," Technical Manual TM 5- 235 , Sep 1964 , ------u. S. Government Printing Office , Washington , D. C. 

, "Foreign Maps ," Technical Manual TM 5- 248 , Oct 1963 , U. S. ------Government Printing Office , Washington , D. C. 

, "Pile Construction," Technical Manual TM 5- 258, Jun 1963 , ------u. S . Government Printing Office , Washington, D. C. 

, "Bailey Bridge , " Technical Manual TM 5- 277, 25 Aug 1966, ------u. S . Government Printing Office , Washington, D. C. 
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U. s . Army Field Manuals and Technical Manuals (Continued) 

Headquarters , Departments of the Air Force and the Army , "Well Drilling 
Operations , " Air Force Manual AFM 85- 23 , Technical Manual TM 5- 297 , 
Sep 1965 , U. S . Government Printing Office , Washington , D. C. 

Headquarters , Department of the Army , "Engineer Functional Components 
System Staff Tables of Installations, Facilities , and Equipages ," Tech­
nical Manual TM 5- 301 , Oct 1970 , U. S. Government Printing Office , 
Washington , D. C. 

-----, "Construction in the Theater of Oper at i ons ," Technical 
Manual TM 5- 302 , Dec 1969 , U. S . Government Printing Office , Washington , 
D. C . 

, "Bills of Materials and Equipment of the Engineer Functional -----Components System ," Technical Manual TM 5- 303 , Sep 1969 , U. S . Govern-
ment Printing Office, Washington , D. C. 

, "Military Fixed Bridges ," Technical Manual TM 5- 312 , ----::-::'-
Dec 1968 , U. S . Government Printing Office , Washington , D. C. 

, "Planning and Design of Roads , Airbases , and Heliports in -----the Theater of Operations , " Technical Manual TM 5- 330 , Sep 1968 , U. S . 
Government Printing Office , Washington , D. C. 

-----, "Utilization of Engineer Construction Equipment ; Lifting , 
Loading , and Hauling Equipment ," Technical Manual 5- 331B , Vol B, 
May 1968 , U. S . Government Printing Office , Washington , D. C. 

----- , "Construction Management ," Technical Manual TM 5- 333 , 
Feb 1972 , U. S. Government Printing Office , Washington, D. C. 

-----, "Planners and Estimator ' s Handbook ," Technical Manual 
TM 5- 333- l, Nov 1969 , U. S . Government Printing Office , Washington, D. C. 

, "Military Petroleum Pipeline Systems ," Technical Manual ----:---™ 5- 343, Feb 1969 , U. S. Government Printing Office , Washington , D. C. 

-----' "Port Construction and Rehabilitation , " Technical Manual 
TM 5- 360, Sep 1964 , U. S. Government Printing Office , Washington, D. C. 

_____ , "Railroad Construction," Technical Manual TM 5- 370 , Sep 1970 , 
U. S . Government Printing Office , Washington , D. C. 

, "Carpentry and Building Construction ," Technical Manual 
-TM--5--~4~6-o-,-U . S. Government Printing Office , Washington, D. C. 

_____ , "Materials Testing , " Technical Manual T1'1 5- 530 , Feb 1971 , 
U. S . Government Printing Office, Washington, D. C. 

_____ , "Control of Soils in Military Construction," Technical 
Manual TM 5- 541, Sep 1954, U. S. Government Printing Office , Washington, 
D. C. 

-----' "Rigging," Technical Manual 5- 725, Oct 1968, U. S . Govern­
ment Printing Office, Washington, D. C. 
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U. 8 . Army Fi eld Manuals and Technical Manuals (Continued) 

Headquarters , Depar tment of the Army , "Care , Handling , Preservation , and 
Destruction of Ammunition," Technical Manual TM 9-1300- 206 , Nov 1964 , 
U. 8 . Gover nment Printing Office , Washington , D. C. 

------' "Marine Equipment Char acteristics and Data ," Technical 
Manual TM 55- 550 , Feb 1968 , U. S . Government Printing Office , Washing­
ton , D. C. 

U. 8 . Army Engineering Pamphlets 

Office , Chief of Engineers , "Construction Inspector ' s Guide ; General In­
formation , Safety , Site Pr epar ation , Paving , Railroads ," EP 415-1- 261, 
Jun 1964 , U. S . Government Pr inting Office , Washington , D. C. 

, "Construction Inspector ' s Guide ; Mechanical and Electrical ------Features of Building Construction ," EP 415-1- 263 , Aug 1969 , U. S . 
Government Printing Office , Washington , D. C. 

, "Construction Inspector ' s Guide ; Dams , Levees , Pile Driving ------and Related Items ," EP 415- 1- 264 , Oct 1970 , U. S . Government Printing 
Office , Washington , D. C. 

------, "Floating Plant List , " EP 1125- 2- 1 , Feb 1970 , U. S . Govern-
ment Printing Office , Washington , D. C. 
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APPENDIX B 

SELECTING LEAD TYPES AND 

CALCULATING CRANE LOADS 

(From McKiernan-Terry Corp. Catalog 680600) 



Selecting Lead Types 

SWINGING LEAD-
This Lead is hung from. a Crane. Boom with a s~ngle line: In use, this Lead is spotted 
on the ground at th~ P1le locat1o~, generally w1th Stabbmg Points attached, and held 
Plumb or at the des1~ed. Batt_e~ With the supporting Crane Line. Short swinging Leads 
are often used to ass1st m dnvmg Steel Sheet Piling. 

ADVANTAGES: 
• Lightest, simplest and least expensive. 
• W!th Stabbing P?ints. secu_red in ground this Lead is free to rotate sufficiently to 

ahgn Hammer w1th P1le Without precise alignment of Crane with Pile. 
• Because these Le~ds are generally 15 - 20 ft. shorter than Boom, Crane can reach 

out farther, assummg the Crane capacity is sufficient. 
• Can drive in a hole or ditch or over the edge of an excavation. 
• For long L~ad and B?om. req_uirem~nts, the Lead weight can be supported on the 

ground wh1le the P1le 1s hfted mto place without excessively increasing the 
working load. 

DISADVANTAGES: 
• Requires 3-Drum Crane (1 for Lead, 1 for Hammer, 1 for Pile) or 2-Drum Crane with 

Lead hung on Sling from Boom Point. 
• Because of Crane Line Suspension, precise positioning of Lead with Pile Head is 

difficult and slow. 
• Difficult to control twisting of Lead if Stabbing Points are not secured to ground. 
• It is more difficult to position Crane with these Leads than with any other. You must 

rely on balance while C.G. continues to move. 

UNDERHUNG LEAD-
This Lead is pinned to the Boom Point and connected to the Crane Cab by either a 
Rigid Bottom Brace for vertical driving or a Manually or Hydraulically Adjustable 
Bottom Brace for Fore and Aft driving. 

ADVANTAGES: 
• Lighter and generally less expensive than extended type Lead. 
• Requires only 2-Drum Crane. 
• Accuracy in locating Lead in Vertical or Fore and Aft Batter positions. 
• Rigid control of Lead during positioning operation . 
• Reduces rigging time in setting up and breaking down. 
• Utilizes Sheave Head in Crane Boom. 

DISADVANTAGES: 
• Cannot be used for Side to Side Batter Driving. 
• Length of Pile limited by Boom length since this type of Lead cannot be extended 

above the Boom Point. 
• When long Leads dictate the use of a long Boom, the working radius which results 

may be excessive for the capacity of the Crane. 
• Does not allow the use of a Boom shorter than the Lead. 

EXTENDED 4-WAY LEAD-
This Lead attaches to the Boom Point with a swivel connection to allow Batter in all 
directions when used with a Parallelogram Bottom Brace. Extension of ~ead over the 
Boom Point must not exceed VJ of total Lead length or up to 25 ft. max1mum. ~~oper 
selection of components will provide a Lead which can be accurat~ly pos1t10ned 
hydraulically or manually and which can be remotely controlled (Hydraulic Phase only). 

ADVANTAGES: 
• Requires only 2-Drum Crane. . . 
• Accuracy in locating Lead in Vertical Position and all Batter Pos1t1ons. 
• Rigid control of Lead during positioning operation. 
• Compound Batter angles can be set and accurately mainta ined. 
• Allows use of short Boom with resulting increase in capacity. 
• Boom can be lowered and Leads folded under (for short-haul over the road and 

railroad travel) when Crane of adequate capacity is used. (This depends on the 
length of Lead and Boom and the configuration of the Crane.) 

DISADVANTAGES: 
• Heaviest and most expensive of the three basid Lead types. 
• More troublesome to assemble. 
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Calculating Crane Load 

To calculate the Crane Load in Fore and Aft Batter 
Operation proceed as follows: 

After selecting the Lead elements and Hammer 
necessary to satisfy the Pile length and the 
Batter requirements, layout Lead and Crane with 
appropriate Boom. (See figures A & B) Measure 
from center of gravity of Leads and Hammer to 
center of rotation to establish d1, d2, d3, etc. 
(Center of gravity of Lead and Hammer assumed 
to be in middle of length.) 

Take sum of moments of Lead section , Bottom 
Brace and Hammer with respect to center of 
Crane rotation using the following formula: 

0 -

(See figures A & B) 
w 

1 
d 

1 
+ w 

2 
d 

2 
+ w 

3 
d 

3 
+ w 

4 
d 

4 
etc. 

w 
,. W = Sum of w1, w2, w3, etc. 

w = Hammer Wt. 
1 

w2 = Bottom Brace Wt. 
w3 = Boom Connections (if used) 
w4 = Top lead Section with Sheave Head 
D = Equivalent load Radius 

CENTERliNE 

ROTAfd,--i w, 

~i::~- w, 
NOTE X - ~ Of do,---i 
BOTTOM BRACE 
LENGTH 

w, 
1----do,--~ 

HAMMER 
AT BOTTOM 

Wo 

CENTERLINE 
ROTATION 

1------do---IWo 

CENTERLINE 
BOOM 

!------1-/'J.-..J"'H 

HAMMER 
AT TOP 

NOTE X ·· ~Of 
BOTTOM BRACE 
LENGTH 

Using equivalent load radius (0) and total weight 
(W) refer to Crane Manufacturer's Lifting Capacity 
Chart. 

FIGURE A - FORE BATTER FIGURE B- AFT BATTER 

(See the following example) 

TYPICAL EXAMPLE 
In the following example, we shall calculate the Crane Load using a 
70 ft. extended Lead on a 3:1 Fore Batter and a MKT OE-30 Pile 
Hammer. We ·shall consider using a Manitowoc Model 3000 B Crane 
with a 50 ft. Boom. The Lead will consist of a 30 ft. Slide Section 
with Sheave Head, (1) 20 ft. Intermediate Section, (1) 20 ft. Inter· 
mediate Section with Bottom Brace Connection and Bottom Brace 
62·074. (See figure C) 

0 = 
w1 d 1 t w2 d2 t w1 d1 t w4 d4 t wsds + w6 d6 

w 
O = 19075 X 32 71 t 13128 X 18 51 t 1995 X 161 t 13513 X In t US44 X 2471 t U712 X 30 81 

9075 ± 3128 ± 995 ± 3513 ± 1544 ± 1712 

0 - 296,750 ± 57,870 + 15,920 ± 59,720 ± 38,140 ± 52,730 = 521,130 =26.1 ft. 
19,967 19,967 

Our result shows the Load to be 19,967 = at an equivalent Load radius 
of 26.1 ft. In checking the Lifting Capacity Chart of the Manitowoc 
Model 3000 B Crane, we find the capacity at 28 ft. radius and 50 ft. 
Boom to be 29,700". This indicates a safe operating condition. 

In these calculations and examples the weight of the Pile and its 
effect on the equivalent Load radius has been omitted. Generally, in 
a Pile Driving operation the Pile is threaded under the Hammer when 
the Leads are vertical, thus is not reflected in the Batter calcula· 
tions. When the Pile Batter is set, one end of the Pile rests on the 
ground and the Hammer is resting on top of it. This reduces the 
equivalent working Load on the Crane to less than shown in the 
above examples. 

NOTE: If the Pile is threaded into Leads before Batter is set then 
the Pile weight must be considered in these calculations. 

B2 

' .! w, - 3513., 

50" BOO~ 

CENTERLINE 

FIGURE C 
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