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This supplementary veolume is in support of the Report
prepared by Sir Alexander Gibb & Pagtners and entitled
'BYDROLOGICAL SURVEY - GARNANT SITE' dated January, 1985,

It contains calculations to support the statements and
opinions made in the main report about the hydrology of the
site and the hydraulics of the culvert, as well as some old
record drawings of the Nant-y-Gath culvert.

This report comprises three parts as follows:

Part 1: HYDROLOGY CALCULATIONS

Part 2: RECORD DRAWINGS OF NANT-Y-GATH
CULVERT
Part 3: BEYDRAULIC CALCULATIONS OF CULVERTS




HYDROLOGY CALCULATIONS

I'l-'ll"l'lll'lllll'l_




I.. e . e . ‘ NANT_Y-G ﬁTq.

l ~ T %ﬁjﬁoil_@m (s- ‘°’°°_‘\’ SAne.)

.__C;:.\Q.A;k—e _dn-si_g‘g)__;b_cﬂ:\ ci-_@h‘oc\ D

i o 216 54 013
e Tﬂ____zs's__(s\c:zs\ (HUR.%HN) Shﬂ{?. ML

: o 1_3'3,» o')_tqs < | = O Ol'!éOx \ l30
r L 235 h(- R -

Y . [ S ey -
 Cwowsa deta \r\'reNoL c‘& o!oo.yc < [s e Tateo. zskr

(= o

Y Theo v T (354 025 - .u, |

FE— TR L o ST

U]

_Desi 3fx_s£o4m cLan.hoc\ -

T U T A saer \ T 2'_) (\+ VITS)Re
: V=" )

| — — - '3'-,:,

gl—_‘-_ Qour\ded e neénzs\r oAl n\o\\'\?\e 65 o- '25 we h»n; ) _

P e

l____ C:ég«»b.ke s\-t:xw\ d@-};‘\‘ws ., =

e -+ A2 3350 [ 15-2deq = 368%  (Trtepelatia
B . | i Tabte TL.3.7)
b .. Heaw.. MS-3175he = -3E& A0S

i
I
"jl'..‘_.__.._. e e e 2 1333 e,
1
g |

‘\fem \eokoc,\-\cx\ %c..r.‘rot"sd‘ =315 ¢ ard PRER = V1 k>
is AR = o- q1s , ( Erwapclaba\ Qﬁ F. .S, \3




NANT-Y-GATY

St setun | mTims [ AT | R MTOARS

—2 o016 25-2 247 I
S % i-i14 ‘ 330 310 !
I
|

- |y A 35 . __45-0 433 .
N s . 56 al:9q 5Q:-6 _

B __\-86 aLq 604 | |
209 _ .. __ &6 _|.__ . _ 613 . _ ‘___ |

1 B i SN SR R S ———

m - VAo : . -
l _____ e300 j 2240 L 8V | &4l
S R T : 284 . Q46 __ | _ 322

s s —

s e ————— . . L - - - —— -— 4 — e |

I

| cm\mm_;;mceame ads PR T __.‘______-_______‘_
' _PR.~ _SPR + O 15 (c,m:t-\')sﬂ O-4S (P—
1

Fx _sepe = TS muT_o\es;sr‘; 'c_\,s:&_ (25,

Hoc\ &;,L\ MepPpg Sl\a-_ -t(;“a'?echm o, \\\Qsoi\rfe SQ&\IQ\j e
l__. - —oswessed  staodecd ‘?Q_\.C.Q.x"\’cﬁ}v -_x\c;is_ —— . -

g - L TSeRmere o T T
l _______ 0 S —

e e -7__-‘._ —_— ———

N - —fe’az-_o g PLAS e o

62:0 « OA—S(P—A_} . P‘ré-om

—

fa e e — et o e e —— o m_fs r e e ——

| Flooa vetuear | Skocantehoen O I - U SV -~ S
N i SR S -1 SO Y- W [ — T pp— S—

233 | 2l 2&7.______6Lo

. 8. e & A 270 ._‘__L..__-G?. o _|__
R ] A7 . 43S B3]

o Tas 36| __Sot. i _ a3 |
| __so _ . __ | eva | ¢s.q |

o050 300 .+ a4 678 |

i

!

s

I

l R oo : =TSO I - & L 66k |
]

|




'...______ Ez\_a shott -cud coethed Yo wdoolate .gkecd}e_:dr&_. Q-

. ‘ Pock vesporse ('mcsg_’___q(;.__‘zﬁ-..f’oi . % . AREA

Frem __Flosd g@ﬂg_s_@\;@;\&g_@we No.d

DlTe = 375/136. = 276 =» RC=-407

Hene g = 407, 1 »11B . PR »P- 0B K ¢

23S oo 00

BMB{KQL:-OJ&QL&:Q‘Q_L____ e

__ANSE 0:00033 (CNT-1S) £ 0 000030 SRR

-'-___Bo&eﬂlg_@_s.__ﬁ;ﬂs;; ARED

= 0:063 cuomess ... | —

r Fcc oo |72 | 2 | . poselions | e g apasdon
. Pe.d_O.CL__ R (=, « W D cl’ elj o % {%

l 233|020 | _2AT7 1-qe2 0063 203 .
: - 5. 0620 | 31-© | 23R ©-063 o0 |
él___m__. o} o063l _| 438 | 30 ©-063 360
'; 2o 0:64%_ | So6. | A-e8 G063 - 423
- | _.So__. {0657 | 604 5.083 0063 518
r i oo 066 _| 619 5133 6063 586 !
Pl . ...250 | 1. _0-e79 144 &950 0-663 70y

' —|— Seco cd- . ®e92 | 912 8173 0-0b3 824

. The_ Flocd peake.:_»{:\;n.;\e—s (Gl\oue Shown n ‘:“5-3 o8 al %locd
- .fc‘ectueofj_cucxe_’_\obex\ ed 'Noank —-\\,"Scxt‘\'\“ .




. B - . ° . H
' .

Narmt-Maen cabdnoent

NANT-ASN

oy N —o- Y a6 -
. TP” - 23 (.s\oss) Plrrugan) sAae ML

< Wl x O U = | = 00177 = 0-955
= . Y. O he

C(HGDS.Q aﬂ-\'ﬁ_\\-\\-ﬂ\rc.Q c& a.bc-ﬁ* .‘_ ( \‘S‘ iel_.. E(":.o')_.k( |
{o- 1) o - . . L . ———

Then~ vp = ot +o__2 = -1y | | :

o y | . . | N
]thl S.\Tr'\ 5&2:0‘1\ d\ﬂ‘cd\\ D ‘.‘.

) 'ZD__C+ SAAR ‘-t") Q+\75°>“\ .

_ WD o o

=  _3-05_ _ o . !

Qomdno\ bo r\epfe.S} ©odd mu\hpb.dj 0-2 ve luse -

" 'D: ‘_7,o lr\r

Coladare stosen doghns |, P _ -
| MS- 2day = FAD e,
_ < . = -2\

S MAS - ke /_MS.-LAoj = 33.4°%_  (Tdepellie n

o - .. . Tablel-3-?>
Hente. . ™MS734r = 334 %3K-3 . :

L = 2K K v

‘ ‘Pr'-e,ugl \-erc.h‘z... \'L-’ »Rﬂr ;b; 3ol Ou-\ck &R0~ 044 ket
. (‘5 . A{LF: O -1 (Enh‘m?e(o&\‘c_ ﬂ F:ﬂ ~E,S-()




. : '
. .
. 1

NANT-MEAEN

[ ‘ ‘ —
Stores teburn MT [MS ™MT - P=MT.ARE
()_q_r?ocl ’
2 oS 22:4 A
3 V14 340 333
17 _v36 _ 40-S 9.1
35 VS¥ Ex M 46
3) \-% 8 S¢o S4q
|40 2-12 i 632 5 6194 :
3eco 2-Si ' 748 ’ 733 !
Sw 290 S64 | B4 ;
[ l l

PR =

Foc sl = \TTS2 vmem

/

| . Cﬁdu..\:«.\-@ D-Q_!'LQJ\\'DL%Q tundé\s gP(?\
e = Y

Fom sol muwa@)_ Site. nspechion ,and \ilefalvie susvesy

isign (LT -—-\Q_'S-O(i-‘y'i;.é»é?-)

PR+ 025( T -2S) 0'45(‘:’-40)0

a.sse.sséd Aska:;d;fd ?esc_a_n*%q (m‘%}.\-s'. SeR = 60-o

S PR = o o 4+ 0O-4S (P—A-OBO'_L P rAac an
. ] . ] . ‘ pr—— = ——— ']

Flood rehxa | Soronveboe | P PL |

?e_s?c-d pasice\

- 2-33 2 29 60 O

S < 333 6o 0

1o 7 397 6o-0

2.0 S 46 bi-6

50 4 S44 €3.0

oo 140 614 639

- 2Sd 100 133 6S-2

Soo S1e 4T 664
T ] e o




l __,\Eflé_shcﬁ ot onelved _Yy. culuke & Em-\is : | _

L mt@@:{;ggg e = T —

From. Floca Shvdies. S"??\me"‘% Qe_?cﬁ;_m A

D TN = 3:0/ii= 210 = RC.= - 402,
o MHene Q- HOBn lx 084 5 PR P ___ O 0590 PR . P _
U SN A 3-0 oo 1c0

Bo-se,‘im N\owonce . | B | ____

| S - __Q.N € = Oooo%l(c_ml—\'zs\ * O- oooc;?,oSﬂﬁK

—— ———— 2 _O:0952S W{kn_’- o __.__._
) '__‘._.m_" %uugzw al\esana, = _ANSE -ARSD _—__:_'_'__:_““__:

R _____o_qz.:i_wcs ——

L Fesdenvin | _e2 | o | q, —— |-Dasejlew _,,&f—_cv.\_bséc§\c_«_aJ
b pesied . wo |

2, 1 0-e00 2.9 0-1758 00273 0%0 |

- - S — . |.-c6c0 I 333 | 479 0023 | 432G
e el oeo | 391 | V405 | @023 V43 !
o 20l _e6le | ALy | $:675 _|..¢e23_ | _\7J0 .
N - ¥ - a-b3e | sA4q | 2:049(_ | 06-€23 ] . _2:06
|l o0 .| _e-63% | €8 .| __23%34 |_ o023 | 236 __
Voo _2%e__ |0 &3Z 233 210 ©-023 194

Soe ..l .l obbd | AT _ | __RINK .. _ 002 [ 334 ___.

]
—

The fﬁ-ict»cl 'FLCJQ. es.b‘cw.iesm)_ are__shoon_ i El
L OS_ e *b«:cx gfa:v_;.er\j__c.u.c\re_ labeiied . "Naat-taen’.

~
- — - o e e b A e e —— i B E——— e ¢ st e % s = o e o e = ¢ — - ——— e e

L] ’ .
- L] . I

. . . H i L. 1 : . H :

' . i : . : . . . . ; : : .

- . N - 1 - ]
. . . ' : 1 . -

. . | . ! . .

H 1 . . .

H | H ' .




. . s : . ) | ) 1
. . . . - H 1. .

. . N - 1

. . : . : R . :

. ' - . . !

A . =116 =084 o3

MINOR

Minec cotdnment

ARER. = _ONG \ee®
_ SeAaRk - = V115 oo S
_ SI\OBRS = RO v [wn _ e

m5:?=d53-___‘\_fL5_m«n_C5 ek sm);_____ _______ _

L= s L e

Cp.\r_,_,.\o.\'e okes\jv:\ stm'_‘_‘r\__md\,ﬁb S

T

e Tpls 282 (S1o8S) - C(1AuRRAN) _ SARR  ™MSL

L :..?—%3..75_@:?-3_55“29_.! w ooV Tk x O-168
S © 1. LT o ¥ ol ' .

Cirete o el “S obast TP_LS SNy r_._Q_L_____

Tnec;";;'ﬁ:;t D= 080 s+ 01 - toewe.

2

———— i e e—— —— —_— — —— = w4 T m—————— s e —— o s —— e e et e ——

Desar\ sh':(m d.l.xol\m D e e el

—52 (\+ PV ANE (:ﬂ“ __(.L-\— 73 5)\ Q0 = ATT5

(s alal

Qour*c\e,d Ax-Y “EQ:GLS‘; ©d mo\‘op\ﬁcs O 2L core have: —
P26\ ]
C;A@\Q&e __Skecon. oLe;h\s. Y ]

b—ld&d C\O 'Sm e B,
™ . = O . ‘.\.0__ e el i

TMS = 26 N /MBS by = 312 % { Tafacpeation.
e e i Tuoe T37)

Heam_.-‘“’\%—l (ahc—-_:g\lfg_o "3_____._._ e e i ]

e AR onm e e e ]

p\*‘ea-\ \‘tsxuc.bon ‘SCA-(-’\U( D 7—Q *\f' cu-\d "\'Q-Gﬂ = 0 \L. \:m
s - . - e e
L MRF = 8RS I _




| | Steemretorn oMt s | mT P =MT.ARF l "
".__,______ ______ PQD:OA__. e L . . -‘;
R TN 7| aea | aee 1T

i

|

1

4

- sl a0 32 347
. \7 . 37 386 384
35 . je—t5 . | 448 44 .2

el . 84 _|.. _933 . 92-5 .
\4-0. _ i 214 6o-3 Q4.4

b
M 30 | _ama | e 706
[}

S52o __ .. 293 | . .36 . 844

1 Cm\c:;@éjpu &:&aéa;ﬁs@,be
J——PR=SPR 525 (cwI-28)+ 045 (P—Ao)

:_[___'tfo_%—'éﬁ—ﬁﬁi-_\"ﬁ{'s_'a«m , d\e_t;?%h,cwx—-" \2S .

E’cm _éqﬁ_mgg\ o r\e.?ecbcx\ M\\MQNQ§U*WJ
OESLESe=d  Stoung ?ﬁ&:\‘!‘b& rmc:&(s S

:" o
l - _S.E%_.‘-. . bo o .
!

PR = i 600 . if . P< 40 wen

'.: i T L éo0o ¥ O 45(P a0) 7 vs P>40 mm
- o —
| Fleedrekuin . | Stemseluin P PR

' | _peried | __ . pesiod

: 233 . R R B 206 660
fl_-__u_.___‘s.___h-____, P S 21 6c-o
e N N T 28| é0-0
' R N - R I U T  Aa e
PRI S - - RN I, - 4 NV SR RYES) 62-6
——j_\oe__.___._ | ... \ao 4 636
t___.._. 2150 1. 30 . | “0-é A-9q
—Sc0___. __|l.. s 24 66|




Minor

Arpply sholt-cul coetood_to coladote Moodipeexs @

- Peek cesponse oy, . q = RC. .Pg__,__.% AREA
{=]=]

From FSSR moq -

DT = 2¢/iee. = 260 =3 RC=-390. _____
| H&I‘f{ 22390y 0:16 . PR (P _ 0040 PR P _
e 26 oo _ . W )

o Bosefleos oMewenar .

e ._ET_NS,F_-_-t-__Q-oo_o_?;S(_c_w..I.‘_-_\_’J.SS + 0°C0LLIWLSAAR _
e e 2 Q9B ameesest

e ——
| boseflon | Q.’-_tvbase\\o_g

PP . .

By L Oboo i 206 | 0297 | 0009 , O3V ___
S i 0600 I BT 0456 | o0ecq_: _04T . ..
e ol 6:boo 3%l 1_054] 1 0009 . . 056 _ ___
20 . L0612 i 442 | 0:6A9 . 0003 . 066 '
SO ...l 0Ob2_ i S25 | _018F; ©00% @ 0-%0 __
copolee 0636 1 S44 1 04074.0:00% L. 092
150 . 1. &6Aq I 706 | _\i00)] 00cq i Al
500 _ . L D66y L RvA G 1906009 . Vi3
i ’ :

*
1

f

—-—

1
D PR
]

The flocd peak eskicmates (@), e shown LE{'_ZE'.tg;é as o Hoecl
. f\'eztuennd_ curve , Javelled “mino! catchwmreat . T oL

e Caleulakiss s DWR Now.19%4

Creckad : MR Dec 1985

| S | | :ﬂ'k | 3
{
4
i
|
5




RECORD DRAWINGS OF NANT-Y- GATH
CULVERT
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HYDRAULIC CALCULATIONS OF CULVERTS
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9.2.1. BASIC COEFFICIENTS K; (CLASS 1)

Basic loss coefficients at a Reynolds number of 10® are given in Fig. 9.2.

80
RN
8 A .24 .20 018 \ Tz'z ] \.2\ .30
120 l/fl f/ l / / /\ \\ \§.6\\\\Q\
™~ TR
% /// / / / / 018 \\b\\\r\\
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AN ] T TR N
60 | g o
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= 40 ‘//‘ // 0.08 \L \\ \\
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d . N
30 //// —-—-—-€£.Q06 i_ ; N
Ve // \\ —t‘_ 8, N
20 ,/ o %, | ~ \' \'\
Y
v p P \\\\ \\\ \\\4
/ 00 \\\\\ \\\
A 2 \
10 Vs o P~ Ry
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Fig. 9.2, Loss coefficients, Kg for ciccular cross-section bends (Re = 10°)

9.2.2. REYNOLDS NUMBER CORRECTION C,, (CLASS 2 FOR Re> 10°, CLASS 1 FOR
Re < 10°%)

The Reynolds number correction Cp, to be applied to the basic coefficients K% arc given in
Fig. 9.3. Only part of the loss due to bends of r/d < 1 is strongly Reynolds number dependent.
For r/d 0.7 or K% < 0.4 use the correction factors for r/d = 1 bends (class 2), otherwise the
correction factor is given by (class 3):

‘ Kl
CR-—- b

4

K, - 0.2(Cp, from Fig9.3 forr/d = 1) + 0.2
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From feF.1.

9.4. SINGLE MITRE BENDS (CIRCULAR CROSS-SECTION CLASS 1, RECTANGULAR
' CROSS-SECTION CLASS 2)
19.4.1. BASIC COEFFICIENT K, .

Basic loss cocfﬁcncm.s K p » AT plottcd against anglc in Flg 9 9. for circular and rcctangular
cross-section mitre bends.

9.4.2. CORRECTION TO BASIC COEFFICIENTS (CLASS 3)

Use the Reynolds number correction. from Section 9.2.2. for r/d <0.7 and the outlet pipe
length corrections of Fig. 9.4. Roughness corrections should be made using Section 9.2.4. and
the inlet pipe limitations as in Section 9.2.6.

9.5, 90° COMPOSITE MITRE BENDS

9.5.1. BASIC COEFFICIENTS K} (CIRCULAR CROSS-SECTION CLASS 1, RECTAN-
GULAR CROSS-SECTION CLASS 2)

Basic loss coefficients X ; are plotted against r/d or r/# in Fig. 9.10.

9.5.2, CORRECTIONS TO BASIC COEFFICIENTS {CLASS 3)

Use the Reynolds number corrections from Fig. 9.3. and the outlet pipe corrections from Fig.
9.4. Roughness corrections should be made using Section 9.2.4. and the inlet pipe limitations
as in Section 9.2.6.

1.5

1.0 /

/ -—

0.6 /

|

T

0.02

1] 20 40 60 80 100 120

D

Fig. 9.9. Mitre bend loss coefficients (Re = 105)
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Loss coefticient

Frem Ref. B
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Fig. 14.7. Loss coefficients for round wire screens or
netting (Re>>500 based on wire diameter and velocity
in holes)
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Fig. 14.8. Loss coefficients for trashracks
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