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1g . 3 

Photour a oh of u- l et .n o f cul e rt l o. 1 t r en 

on Apri l 30, 1929 . o ·e ch r a c t e r of roc ·111 

and me·tho d of 1 <> in h n stone ~, ver c r o 11 o f j , e • 

. lso t he sha-~.p r ise of the natur ground to t 1e 

s uth ( r i ght) o f t he culvert should be oted. 



Fig . 4 

hotograph of inlet of cul vert No. 1. taken on April 30, 

1929 . Ton of pole stuck in ground et right of cul vert i s 

the fi nal de of t he embankment . 
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Fig. 7 

Photograph of the interior of culvert No. 3. This 

picture was taken _from section No. 4 looking down

stream. The high lights on the edge of several i n

side p i pes indicates t he deformati on of Sec t i ons 5, 

7, 9, and 11. Top, bottom, and side cra ck s may be 

seen in section No. 5. 
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MATHEMATICAL FoRMULAS lor CALCULATING VERnCAL 

ExTERNAL LoAos on CL05£0 CoNOUIT5 
DuE To FILL MATERIALS 

The f'ol!owti?g general f'ormuh applies lo oil commony encovnle~tf 
condilions: 

Wc :=Cw!J 2 
- --- ---- - (!) 

rormu/os (?) ond (3) cpp(y lo dtlch condu;fs" (c,omplele(y buried li7 
dtkhe.s excovoletf In comporolive(y passive" and solid maleriols). 

Wc :: 0 w 4-z --- - ------------- (2) 
. -Zk n' !f ;-[ ;,--- 41' cd = 2~, ----------------- (JJ 

Formulos (4), (5), (6~ ond (7) opp,y- lo pn:yeclin_g conduil.s 11 (under 
embankments ond pro.Jecli17g above !he embonJ:menl sub:ffrades) 

We = C, wf3cz - --------------- -- - {4) 

one/ ?n:;eclion cond/ltons : ror !he trcom?lefe Jl dikh 
. £!2/yu..g_/ 

Cc == :t Z!fA. ---------------- (£} 

For !he ''incomple le" tftlch and ?roJec !ton condllro17s: 

&ttk.,#1f_; (tH He) tlk He Cc = + - - - [ yet ~c --- - -- (6} 
:f ;:&:A Be Be 

Nole:-117 fOrmulas (.S) ond (6)
1 

use lhe -sign !'or !he dtkh condilions 
and !he + s!gn !'or !he prcyeclto/7 cono'ilions. 

!Vr co!cuhllng He in e:zvolion (6): 

.,. 2"" lie /1, {: } E- :>""& + Z./yt< ;{ · ;::; :t Z/9-<t;a,P +/ --------- 7 

!Vole:- In efuolion (7)/ · 
use !he - , + · ond 
use !he + , - ond 

- s(gns !'or !he d!lch conct'il;o/7. 
-r s;gns !'or lhe projeclion condilion. 

.... . ..... 
/ ' ' 

roR THE 1
'COMPLET.E /} one/ 1NCOMPL£TE I/ DITCH CONDITIONS 

WITH JLlcnv£'1 
MATERIALS AoJACENT To lH£ CoNDUIT 

fOr use In efut::dion (1J: 

in place of'~) Cc = /1- 6;A ( ~) ~ "complete :• dlkh c,ondilioa (8} 

in p!oce of (6} --- Cc "' ./j; (1-Zkfi /j_e} f kfi(-£) 2

, Incomplete" tf_t~ch 
c condtfton 

(<7) 

;n place of (7) f!: =v- fjJ ) (li?complele ''dikh concltllon (!o) 
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COMPUTATION DIAGRAM 
!Se 

ExTERNAL LoAos ON CoNOUITS 

Vt::1/ue5 of CoelliCtent -Cc 
3 4 s ' 7 

3 4 5 6 7 
J.0/ues of Coefficienl- Cc 

For chosen volues of the "selllemenl-def/edion"and 
projeclion" rolios (r;,.f?}, one! g/ve/7 volues of" .g, find 
va!ues of !he coef'ficienf / ~, ond subslifule in fhe 
f'ormula Wc = C., wB/ See poge f'or nola/ion. 
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