CHAPTER 36

PIERS, BULKHEADS AND
WATERWAY STRUCTURES

ECTION 1
GENERAL

h ign, construction and maintenan f pier: 1kh

and waterway structures that are not covered by other existing
res not on li s, marine terminal or port facilities for

berthing, mooring, docking and servicing ships, barges or tug

fuels an nger

The design of piers, bulkheads and waterway structures is
essential for the protection of life and property without causing

nature result in some modification of physical environment an
therefore require minimum design standards. The guidelines in

ign for T ral integrity, material selection and utili-
zation, and construction techniques.

ECTION 2
PERMITS AND APPROVALS
The construction of any pier, bulkh r I T rein

public waters or the placement of dredged materials in waters

rior n ion. A permit from the Uni Arm

Corps of Engineers is generally required for all marine con-

neer itional permits m required from municipal

In f str I ilt on lak I n electri

utility for the generation of power, a permit from the operating
i ol ired

SECTION 3603
MINIMUM DESIGN LOADS

3603.1 General. Every structure shall be of sufficient strength

X ing the all le str rescri for th ri

materials elsewhere in this code. Adequate consideration shall
m for forcesim rth I king and moor-

ing.
2D 1 Th ight of thi mponen f
hall | | in the desi hen it will inf] |
strength of the structural elements.

36033 Live loads. Desien live loads shall be tl load
h. ill pr 1 im n the stri re includin I-

1 n the str I her hicl re all 1
weight of vehicles and wheel loads as specified in the latest
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American A iation of High Bri : of the Amer-
ican Association of State Highway and Transportation Offi-
als. The desien load shall | | he docl :

roach where vehicles are all Minimum live ] :

1. FIXED PIERS, DOCK ATWAILKS—40 pounds per
square foot (psf) (1915 Pa) or 300 pounds (1335 N) con-
centrated load on any area 2 foot (610 mm) square.

2. ELOATING PIERS, DOCKS. FINGERS—20 psf or

300 pounds (1335 N) concentrated load on any area 2
; 10 Under dead load. floati -

hall h minimum of 15 inch 1. mm) fr I

The pier shall have not more than 6 degrees (0.11 rad) tilt
erm_the_hQuZQnLa]_undm_lmierm_hy_LlQadngm_l If of the pi il l { load of

nds (2 lied on any si

3. BULKHEADS, SEAWALLS, REVETMENTS—
Desien loads shall be d binations of load

Xer n the str I nsideration shall iven

horizontal loads exerted by superimposed loads on the
retained earth and by inclined surface slopes.

4. PUBLIC FISHING PIER

4.1. Mean low water line to land—100 psf (4788 Pa).
4.2, Mean| rlin f(2304 P
3603.4 Wind load ibed in CI i

3603.5 Impact loads. As prescribed in Chapter 16 but not less
| 25 1 he kineti T ki ]

or vehicle.

nd of pier—

ith th ivalent fluid pr re of soil and an rchar
thereon shall be considered. Provide sufficient anchorage

re and i rt of not | han 1.5 times th lift for
Wave forces shall be determined from wave records where
ilabl here n recor I ilable, thi ign

wave shall be determined from probable wind speed, direction,
retc] | epth which will vield itical F

hall then Icul in rren l engineering prac-
tice.

7 Earth 1 Lateral earth pri I hall I-
mined by considering the specific soil properties and applying

ractice. Ex for simple and inexpensive struc-

ngineerin

rth shall hecked for dr I n mer ndi-
tions as applicable.
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Erosion. The eff fr nably predictable erosion
and wave-induced scour shall be given ample consideration.

ECTION 4
ENGINEERED DESIGN
4.1 DocKs, piers an 1ks. Docks, piers an 1k

used by the public or are intended for use by vehicles shall be
ign rofessional engineer or archi

3604.2 Bulkheads and other type retaining walls. Bulkheads
Lo : . 1 by (I blic havi

X f: he ground or mean | r of

feet (1524 mm) or greater shall be designed by a professional
engineer or architect.

4 n-front retainin 11 Ikh nd retain-
in; 11 n-front retainin 11 1kh: n her

types of retaining walls used by the public on the coastline of
l i il hall be desi X Fossional
engineer or architect.

SECTION 3605
MATERIALS

for load- rtin hall conform ngineer-

ing practices. In areas subject to attack from wood borers such
. | T 0 | | shall |

approved wood having natural resistance or shall be pressure
| witl . led by .

Preservers A iation for th ifi lication. Pil-
ing shall comply with applicable provisions of Chapter 18.
Wood hall v wid licabl X, :

h r2 NCr mponents shall comply with lica-

ble provisions of Chapter 19. Steel components shall comply

rrosion such Ity or brackish rs, all metal compo-
ISiz; rdingl llow for th ific ex re. Alu-

minum bulkhead sheets or aluminum bulkhead or dock compo-

n ran il lvaniz 1kh mponents an

dock components shall be coated by the “hot dip” process to
fici d . - ] i

ree of ex re of corrosive elements. Masonr in

bulkheads and dock work shall comply with Chapter 21.

SECTION 3606

CONSTRUCTION OF PIERS, DOCKS,
CATWALKS AND FLOATING DOCKS

3606.1 Fixed piers. Fixed piers for coastal areas shall be sup-

2438 mm ndent on th 1 lied | L netra-
tion is approved only if other means of resisting flotation uplift

ith poin ring on rock shall have provisions for horizontal

n piling or | ms, stringer ms an k
shall have sufficient capacity to safely support all applied loads
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and ide tra CI O 10 adjoini g C C AXimu

spans for pier joists shall be in accordance with the Span Table
for Joists and Rafters, as published by the National Forest
Prod o be desi T | .

ngineering practi

3606.2 Metal | L1 . its. T1 f 1 1
not specifically designed for use as flotation devices is prohib-

te

3606.3 Decomposable flotation units. Floating docks or piers
using exposed polystyrene billets (or other foam material) shall

e

rioration from environmental effects.
3606.4_El ical . 1L el ical . .

res shall be in rdan ith the North Carolin
Building Code, Volume IV-Electrical.
Fuel ks. Fuel ks and other marine facilities han-

dling flammable liquids shall comply with the Flammable and
ombustible Liquids Code. NFPA 30. All fuel | lati

hall ign revent fuel spill from entering th
water. The fuel docks or floats shall be a separate structure from

1d h minimal ni I r from the fuel

dock to the berths. Storage tanks for public facilities shall be
| minimum distan f 50 fi 15 240 mm) from th

dispenser with a shutoff valve at the tank.

rsonnel handrails or other safi rovisions shall ro-

vided along the edges where the vertical drop to the mean low
rlevel or mud line ex fe 1829 mm). E hich

have a primary function other than walks or access ways, such

railings. Railings shall ignedin rdan ith Ch r

16 for balcony railings.

7 Maintenan f li I I Th ildin

official shall have the authority to condemn and close to the
bli hichi idered X Lit shall

h lic until th ficienci I IT
Before the structure is reopened to the public, a certification by

a professional engineer or architect shall be required. Each
owner shall be responsible for the proper and satisfactory
. : bli L by thi ;
All h str res shall ] in ion ny tim

the building official.

SECTION 3607
CONSTRUCTION: BULKHEADS, SEAWALLS
AND REVETMENTS

3607.1 Bulkheads.

7.1.1 Bulkh hall nstr in a manner
effective against erosion and provide for adequate bank sta-

bilization. The bulkhead system may consist of either of the
following combinations thereof: braced sheet pile walls

11 ntilever an nterfort retainin 11s. Bulkh
walls shall be constructed to prevent passage of fine mate-

2006 NORTH CAROLINA BUILDING CODE



al bioi ks f he fill sid |
side.
7.1.2 Local si nditions an rforman f bulk-

heads in service should govern in selection of a system. The
ial f . | ] Ui hall also |

in i n ropri mpensating f res shall
be reflected in the construction. Bulkheads shall be termi-

ing thi 1kh line a minimum of 10 fi 48 mm) in
land Ldi . le of ] | 15
I he shoreline in order I instend ero-

sion or flanking by wave action. No structure shall be termi-

h il 1kh ith an ex rtical height of 4
feet (1219 mm) or greater shall be stabilized at the top by
i | | | ] il

il T ti kAnhrlkfr1 ks shall

lin r' : A n angl fm r11 in r ”
The tie back anchor shall be located no closer than twice the

height of 1 | vertical surface of the wall. Sheet pil

mbedment shall rmin nalysis an ign

shall not be less than the length of the pile exposed above
L Cantil | . Il bulkheads. shall |
foun n a firm foundation with ial con ion

; Jermini 1 T bili
3607.1.3 Where public walkways, steps or ramps run adja-

ions shall rovi long thi f th 11 where th

f 1829 mm). Handrails shall igned in I-
dance with Chapter 16 for balcony railings.

7.1.4 W member: for permanent features shall

1 bolts, r her har hall be hot di 1-
vanized or protected with an equivalent system. Bolts= rods
and other metal materials shall be no smaller than 1/, inch

12.7 mm) in diameter or thickn Thr fastener

shall not be tightened directly against wood surfaces but
Lonlvi . " ” Jard 1 |

3607.1.5 Concrete, steel and cement asbestos bulkheads

hall nstr in a manner I rfor-

mance. Connections shall be designed to resist the full
lied 1 A ntion shall iven to material

rotection inst corrosion an ncret ver for rein-

ressive strength of n r inch (2
kPa) and shall be “air-entrained” type concrete.

7.2 lIs. Seawalls may be constructed of concrete or

foun n a firm foundation and may require th f pilin

or other suitable support. The face shall be shaped and sup-
| i { the full f  the desi -

ion shall rovi revent undermining and progressiv

instability by installing a sheet pile wall along the toe and/or by
lacin ne rip r I ion
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3607.3 Revetments.

3607.3.1 Rigid revetments shall be founded on a firm foun-
lati lermini l o bil

Provisions shoul m. rovide for ro-
1 he mud line pl h mpen for kn
anticipated scour. Additional protection may be needed in

nd/or stonerip rap. An rn of holes shall

be provided in the face to relieve hydrostatic pressure

behind 1L Joi halll led | T

from the pr 1

3607.3.2 Flexibl ! lized wl foun-
i ill pr minor consolidation an lemen

Adequate provisions shall be made to prevent migration of

than one unit horizontal to one unit vertical. Flatter slopes

may be needed for stability depending on the construction
materials and si nditions. The face m nsist of ston

rip rap or individual interlocking concrete units or poured

for the rigi Flexible r ments m
porous enough to allow for water passage and thereby
I hvd . behind the f
SECTION 3608
NSTRUCTION OF GROINS AND JETTIE
3608.1 Groins.
f building or maintainin I ion h rap-
f an eroding shoreline. The planning an ign of

roin/groin system shall be based on wave height, period

| directi | istics of beact il andd beach

3608.1.2 I ion. Groins shall I landward -

ient distan revent flankin

3608 1 3 Types. giroms shall be e1ther (1) very low, i imper-

maintain levations in ith 1 h
needs and development of des1rable changes of the beach

hall the ¢ ‘h groins be set higher than 2 f
(610 _mm) above the beach profile. Impermeable,

nonadj le groins shall not exten I nd th
mean low water line, and their top elevation shall not be

nsiderations of th I f h pr ion ro-
vided by proposed groins, and the acceptability of such

rs: direction and volume of littoral drift; for

direction; wind force and direction; land usage; type of
Ikhead; f eroin; an ing and lengths of groin
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| | . . | ! ired
before approval is given to the number, type and length of
groins. The design should account for the wave and current

forces focused on the beach. The groin/groin system should
not adversely modify the littoral drift to the extent to cause
- he Jeo side of

roin/groin m or j f the wi riations in
conditions at each location. It is incumbent on the owner of a

groin or jetty type structure to recognize the legal implications

f th 1 str re an lan ign, constr nd main-
tain the structure accordingly. It is thus prudent to seek the

vi X Fessional - hi ” ] -
neering experience.

SECTION 3609
DEFINITIONS

ncl harbor area for king an ring small crafi

BULKHEAD. A vertical wall structure designed to retain
horeli o and on d .
BULKHEAD LINE. The line formed along the shore by the
m lements of th 1kh

ATWALK. A narrow fi
a structure.

DATUM, PLANE. The horizontal plane to which soundings,

round el ion r surf: 1 ions are referen

DOCK. A pier, wharf or platform for the unl
als or living beings.

FETCH. The area in which waves are generated having a
| i . |

latform extending alongsi

ing of materi-

ROIN SYSTEM. A seri
section of shoreline.

JETTY. A structure designed to protect and/or stabilize a navi-
gation entrance.

f groins that function I

KI PILE. The primary str ral member th I
horizontal panels to form a vertical wall sometimes used in
bulkhead " .

LITTORAL DRIFT. Tl i ial |
long the shor n rren

L HORE TRANSPORT. The movement of littoral

drift (material) running parallel to the shoreline.

PIER. An elevated deck structure, usually pile supported,
xtendin into th r from the shor

PIERHEAD LINE. The limiting lin hich any pier or
dock structure can extend into the water.
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PILE. A cylindrical timber, concr r metal member embed-
ded into the ground to support or brace a structure.

bulkhead.

REVETMENT. A flexible structure usually constructed of
stone or concrete and placed on a bank slope to protect it
inst erosion n rren ion
EAWALL. A massive str I ilt along an llel

shoreline for the purpose of protecting and stabilizing the shore
. : lting ] -

n nomically feasible str re, or for which -

ture is designed.
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