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section I - Administration and General Policies 

100-General

100.01 

100.02 

100.03 

100.04 

100.05 

The Bridge Locaticn and Hydrographic Department is re
spnnsible for the field surveys and hydraulic design for 
all structures constructed by the Highway Commission. 
The work o f  the department is under the direction of the 
Hydrographic Engineer. His staff includes an assistant, 
approximately ten engineers specially trained and skilled 
in bridge location and drainage work, and the necessary 
number of engineering aides to comprise the field parties 
required to perform the work of the department. 

This handbook is an outline of methods used by the Hydro
graphic Depa.rtmen t of the N .. C .. St ate Highway c·ommission 
in preparing all drainage structures coming under its 
jurisdiction. 

For a complete package, th e following publications should 
be included as part of this handbook: 

1. Hydraulic Engineering - Circular No. 11
2. Hydraulic Engineering - Circular No. 12
J. Hydraulic Engineering - Circular No. 13
4. Hydraulic Design - Series

No. 1 - Hydraulics of Bridge Waterways. 
No. J - Design Charts for Open Channel Flow. 
No. 4 - Design of Roadside Drair.age Channels. 

(Above available from Superintendent of DJcuments, 
u. S. Government Printing Office, Washington, D.C.
20402)

5. Floods on Small Streams in N. c. -

U. S. G. S. Circular 517.
6. Drainage Areas at Selected Sites on Streams

in N. c .. - G. s. Open File Report.

By following the criteria and the methods outlined herein, 
sound and consistent design will be accomplished. It is 
expected that from time to time, revisions will be issued 
to parts of the handbook in order to upgrade the results 
consistent with advancing research and technology in the 
fields affecting highway and related drainage design. 

Included in this section are general drainage policies 
of the Highway Commission for those who are unfamiliar 
or need refreshing. Necessarily, all circumstances 
cannot be covered, and for specific information on un
usual circumstances, advice from the State Hydrographic 
Engineer r s office should be obtained• 
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J 0
�

0 general, bridges will be employed where discharge and 
velocity requires 300 sq. ft or more. Box culverts will 
be used when 60 sq. ft. or more are required and pipe and 
multiple pipe below this. It is emphasized that this is 
strictly empirical and has no bearing when site conditions, 
economy, or other considerations, dictate otherwise. 
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(

l

rts Materials 

101.01 Pipe materials allowable are as those included in the specifi
cations .. In general, reinforced concrete is preferable when 
site conditions do not require other materialo On projects, 
where design requires a large percentage of corrugated metal, 
it is usually preferable to use all corrugated metal. Where 
corrugated steel pipe is used, it is usually economical to use 
3" x 1 n corruga tion.s on 36" and larger. 

101.02 It is often desirable to compare the costs of more than one 
type structure to select the most desirable for economy and 
durability. When using metal pipe, it is usually desirable 
to require elongation where applicable for economy. 

101.03 Usual practice is to specify half coated and paved corrugated 
metal, except in the coastal plain, where fully coated with
out paving, is generally specified. 

101 .. 04 Headwalls are used an pipes above 36" in diameter, usually on 
both ends, but always on the t. Flared end sections are 
used on smaller pipe. 

3 

Arch
iva

l 

May
 no

 lo
ng

er 
rfle

ct 
 cu

rre
nt 

or 
ac

ce
pte

d 

reg
ula

tio
n, 

po
licy

, g
uid

an
ce

 or
 pr

ac
tic

e.



l .01

l ood Plain Informat

On all structures, where design discharge is more than 
500 c.f.s., this will be shown on the plans along with 
the frequen and high water elevations. 

When flood plains are encroached upon on streams of 
greater than 500 c.f.s. design discharge, the design 
flood profile will be shown with and without the encroachment 

102.03 When practical, flood plain locations will not be used; 
but when necessary; encroachment should be kept to a 
m inimum. 
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l 

E as 2m.an ts 

ll:} -0 Jrainage easemer:ts, perm.anent anj temp-.'.i.ra::-y, ¼·:f..l be a:.q·..1:::..:-oec.. 
a B n e e de d 9 as c "..l t: l in e d in l 0;. o 0 5 s p e c if:. c 0.::1 a i n age p .::, : :... c y . 

10;.02 Where pi:::!'maner:t easem.ents a�e required 9 suffi e::'.;.t inf::y-:riat:..cn 
will be obtai:?:1.ec. so that the limits, gra.de 9 and C!'oss ;se�:tion 
may be determineci.. The easement shall be of s�j_ffici8nt size 

ccnta:.n the spoil and prov.id� wo!'kirg rc::im for equi.pm.ent o 

lCj. vlr.Len OLi.t.Let d:•ain mainte�anc.e is required an::i a pe�a:-:e.t:_r, 
�aEsrr1ent is nor required, nor desirable-� tr.2 r..;:•rk : e ac )orr:
phianed unde!' a permit cf en try 6 The length of the c.lear:-:;u :
a...""1.d cross se Gt ion ;;;f the pr,:,po .':! ec. •�hanr:e l shculci be show::i 
·.m the plans�

l . 04 Wnere r�c wcrk :. s t;.:, be performed 
9 

this �hall be nG ted on
n:.e rirainage survey -;,.;i th any applicable ::ommer1t. 

- .. 05 Where water is se-hargeci from the right of way outEid.e 
a natural dr-ain or existing dit�h, an easement is re
quired for the necessary channel and. cor.str:.:;.�tic.G opera-· 
tion to a natura2.. dI'ai?:. Where d.iversio:r. of wate::-2 iz 
maee ta a natural drain o� existi:r.g dit�h which wcul� 
increase the discharg e �onsiderably �b0ve its capa ty, 
an easement is required to er:la:-g e and. .. mp:!"':Jve the drai:r. 
to a po:Lnt where the incr•eased discharge ..;an b<:j releasec. 
witho-ci.t causing damageo 

l0J .. 06 Where imprcveroent to an existing drain is requirea fo� 
proper drainage a.id. not eovered in t.hs pa:::-agraph abovtS 1 

a permanent drainage ee.eement is not required o Even 
though the drain �ay be Anlarge� and �rened� if tha 
property owner is i.r;formei of 1tvhat is t0 be done and 
agrees in writing to allow en-cry onto his property f'or 
t:.hi� WQrk !' th:i..s i2- all that is req,;.ired.. Tr�:.s Eh()i.l:d 
r.c: -c be e;-.:ins t�'!.led to p;ear: that in all cases of this nat�r&j :i
a permit of ent �nly should be �btained, There wi , 
be instances where a permaner.t easement- is de3irableo 
Also, it should !!1Jt be necs2sary t�) 0btair.. wr.:.tte:n per'·· 
mit of entry �n those wh� have pre �ualy been 
routinely ma.int s�ion fer th�s is implied 
until otherwise the prcperty ownero 
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104-Roadway Jams

104 . 01 I t i s the pol i c y of c :-: e Div i s : on of Hi g h· . .;a y s to dis -
courr;g2 the locn tion of :·onrh:ny3 on dsrns. In tnose 
ss3cs, where � definite ;:idvo;1t2c0 :112y lie g-3ined or a 
.s ·_itJ .s \., Eu t i a � s a·✓ i n gs i c L: n d s ;T; a y be re a l i z e d , � he 
ut:l::..zation cf a d2i:1 L::r a ::0 oad�•1ay i:lay be favorcJbly 
considered. 

104.c2 �here it is dece�min�d th3t a dam will be utilized a3 

8 roadway, the follo�ing criteria must be met: 

3 

C . 

D. 

E. 

F. 

Hhen applicab:e� the dam must :1ave certif::..
cation from che N. c. Department of Natural 
crnd Economic Rescurces, pursuant to the "D:.:n 
Safety L2h' of 1967". 

All pertinant datD regardine ths design of 
the embankment o..s ;:in impoundmen t s true ture 
must be presented to the Division of Highways 
for review·. 

Top section must be roadway width fop facility 
plus a minimum of 4'.

Guardrail will be provided on the impoundment 
side of the roadway. 

Spillway will be designed to provide 2 1 of 
freeboard at tl1e shoulder for an estim2ted 
50-year frequency outflow as a minimum.

Means of drain�ng the lake completely will 
be provided. 

104.03 Design acceptance or approval by the Division of High
ways is limited to the use of the dam as a roadway 
and is in no way intended as approval of the embank
ment as an imppundMent structure. 

104. OL� Responsibility incurred by the Division of Highways
when a section of roadway crossing a dam is accepted 
as a part of the state maintenance system is limited 
to maintenance of the roodwny for highway purposes 
from shoµlder point to shoulder point only. Respon3i
bili ty for the impoundmen t, nny ctama[se that tn3Y rc.sul t 
therefrom� and maintenance of the dam or appurtenance8 
ns may be required to presorve it's �ntocrity 88 n water 
imµound��nt structure, shall remain �ith the owner of 
the impoundment. Any such maintenance work will be 
subject to the provisions of G.S. 136-93.

104.05 Imnoundment of water on highwGy right of way may be 
allowed under the following criteria: 

A. The impoundrnent does not adversly affect the
right of way for highway purpose.

5. �djustm�nt, �3 required, flatt�ni�g �lo��s ,, 

installing rip 11 c:1n, and 2:ny otner..:i l ,.)ha.L.J.. oe
the responsibili�y of the encroaching party. 
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