
U. S o  Department of Agriculture 
S o i l  Conservation Service 
Engineering Divis ion 
Design Branch 

June, 1970 

Design Note No. l o *  

Subject:.  Specia l  Designs of Single Ce l l  Rectangular Conduits 

Specia l  designs of s i n g l e  c e l l  rec tangular  conduit c ross  sec t ions  may 
be obtained from t h e  Design Unit a t  Hyat tsvi l le ,  Maryland. The c r i t e r i a  
and procedures es tabl ished f o r  t h e  s t r u c t u r a l  design of  these  conduits 
a r e  presented i n  Technical Release No. 42, "Single Ce l l  Rectangular 
Conduits - C r i t e r i a  and Procedures f o r  S t r u c t u r a l  Design." A l i s t i n g  
of 9477 standard designs is provided i n  Technical Release No. 43, 
"Single C e l l  Rectangular Conduits - Catalog of Standard Designs." 
Refer t o  these  t echn ica l  r e leases  f o r  an understanding of t h e  nomen- 
c l a t u r e  and concepts used herein.  

Special  designs may be des i red  because 

( 1 )  t h e  required design mode i s  o the r  than 01 f o r  which t h e  
Catalog was prepared, 

( 2 )  t h e  required ex te rna l  loading i s  beyond t h e  range of 
loadings included i n  t h e  Catalog, 

(3 )  t h e  required conduit s i z e  i s  beyond t h e  range of s i z e s  
included i n  t h e  Catalog, o r  

( 4 )  t h e  required design is  within t h e  range of values included 
i n  t h e  Catalog but t h e  required design would have t o  be 
obtained by in te rpo la t ion  between widely d i f f e r e n t  standard 
designs. 

Requests f o r  s p e c i a l  designs should be sen t  t o :  

Head, Design Unit 
Engineering Division 
S o i l  Conservation Service 
Federal Center Building 
matt s v i l l e ,  Maryland 20782. 

The following information i s  required f o r  each design requested: 

(1) t h e  design mode, i.e., design mode = 00, 01, 10, o r  11 a s  
defined on page 3 of TR-43, 

( 2 )  t h e  c l e a r  height  and width of t h e  conduit, 

*Prepared by Edwin S. Al l ing  of t h e  Design Unit, Design Branch a t  
Hyat tsvi l le ,  Maryland. 



( 3 )  t h e  v e r t i c a l  and hor izonta l  un i t  loads  f o r  load combination 
#1, i.e. ,  PV1 and PH1, 

( 4 )  t h e  v e r t i c a l  and hor izonta l  u n i t  loads f o r  load combination 
#2, i.e., W 2  and PH2, and 

(5)  alphameric d a t a  des i red  by request ing o f f i ce ,  see  l a s t  para- 
graph . 

The output f o r  a s p e c i a l  design includes t h e  same information given 
wi th  t h e  standard designs i n  t h e  Catalog. However t h e  format of t h e  
output has been changed so t h a t  each design is contained on a standard 
8 x 10 1 /2  sheet which may r e a d i l y  be f i l e d  i n  a design fo lder .  

Four example spec ia l  designs follow. Special  Design No. 14-SG i l l u s t r a t e s  
normal output.  The r e s u l t s  a r e  i d e n t i f i e d  e a s i l y  by reference on page 4 
of TR-43 and any standard design i n  t h e  Catalog. Special  Design No. 15-SG 
i l l u s t r a t e s  t h e  format when Design Deleted Message No. 1 occurs, see 
page 5 of TR-43. Special  Design No. 16-SG i l l u s t r a t e s  t h e  format when 
Design Deleted Message No. 5 occurs, see  page 5 of TR-43. I f  t h e  number 
of t r ial  designs made had been g rea te r  than 1, t h e  two s e t s  of s l a b  th ick-  
nesses given would not be t h e  same. No examples of t h e  occurrence of 
Design Deleted Messages Nos. 2, 3, o r  4 a r e  provided. The format when 
these  messages occur i s  similar t o  Special  Design No. 16-SG. Special  
Design No. 17-SG a l s o  i l l u s t r a t e s  normal output.  However, i f  t h e  number 
of t r i a l  designs made had needed t o  exceed 10, t h e  design would have 
been terminated and a message given. 

Note t h a t  each s p e c i a l  design contains two l i n e s  of alphameric d a t a  
pr in ted  above t h e  spec ia l  design number. These two l i n e s  a r e  used t o  
i d e n t i f y  job, s t a t e ,  d a t e  of design, and s imi la r  information. 



S l NGLE CELL 9FCTAF9GUl-Prl C O l ' n l l  l T  
CROSS SECT1 Or' DFS I G I '  

E L A S T I  C  ANPLYSI  S AYD SIOYKI CIC STRFSS DFS l f'!! ATr U S F 3  

S P E C I A L  DESIGN ?REPARFD BY T H F  DFSIGF'  UP ' lT  P T  I ! Y f i T T S V I  LLF, '10 
F  0 R 

EXA:.lPLE S P E C I A L  D E S l 3 N S  FOR D E S I G l j  F'OTF. 9FFFRFI>'CF T 9 S .  4 2  fir;? 4 3 .  
JOAN F O R  ESA 1 2 - 3 8 - 6 9 .  

LOAD PPRAMETERS A R E  
PV1=2 55i lL l .  P H I =  3 7 5 0 .  

NUVBF9 O F  CYCLES 7F? !J IRF?  FOR COI IVFR?CFtrF= 1 
NUl1BFR OF T R I P L  DFSIGMS i lADE = 1 

R E q U I  R E D  SLAB TI?  I CKhlESSES A 9 F  
TTOP= 4 2 . 0 6  TSTOP= 2 4 . 0 0  T S I O T =  3P.Pg TBOT= 4 3 . 6 4  

CClbJDUIT QUAF'TITY = b.7$83 C!J.YDS.PFr?, FT .  

REQUIRED S T E F L  AREA 
A( 1 ) =  4 . 6 1  

POINTS O F  I N F L E C T I O N  A 9 E  
P I ( V l ) =  4 . 5 8  P I ( C ) 7 ) =  11.4 

* - * *  END OF DFSIqF I  * * * *  





S  l NGLE C E L L  9 F C T P N G U L A R  COFlDU l T 
CROSS S F C T  I OP' DES l C?l 

E L A S T I C  A N A L Y S I S  A w n  WIQKING S T R F S S  DESIGI?  P R F  USFD 

S P E C I A L  9 E S  I G N  PREPARED BY T U F  DES I GP! ' J I I I T  AT Y Y 4 T T S V I  L L F ,  '13 
FOR 

EXAiYlPLE S P E C I A L  D E S I G h 1 S  FO? D E S I C F !  NOTE. ' IEFEREPl rF  T R S .  4 2  f i b ' C l  4 3 .  
J O A N  FOR ESA 1 2 - 3 0 - 5 9 .  

S P E C I P L  D E S I G N  NO.- 15-SG D F S  I GI' '<IODF=II 

CLEAR S P A P S  ARE 7 . g o  H l ? H  AF!3 9 . 0 q  W l D F  

LOAD PARAMETERS ARE 
P V 1 = 2 5 5 8 0 .  P l !1=  3 7 5 g .  

NUMBER OF C Y C L F S  R F Q U I  9 F D  F 3 R  C O N V F R ? F l l r F = 3 3  
PdUilBER OF T R I A L  DFSICPJS ' I A D F  = 1 

D E S I G N  D F L E T E D ,  S E E  M F S S A C F  r ' 0 .  1 

* * * *  E t J 3  OF D F S  I C ? J  * * * *  





S  I F'GLF C E L L  RECTANCIJLI\R COt iDUI  T  
C R O S S  S E C T  I Or'  D ES I C N  

E L A S T I C  P r l A L Y S l S  PND :dORKIt IG S T R F S S  3 F S l R "  A R F  U S F D  

S P E C I A L  D E S I G N  PREPP.9ED BY T H F  D F S I C I '  U r l l T  P T  t !Yr iTTS\JI  L I  F, '4D 
FOR 

E X A I I P L E  S P E C I A L  D E S I G N S  F O R  D E S I G N  NOTE. R F F r r i r r l r l F  TRS.  4 2  AF'9 4 3 .  
J O A N  FOR ESA 1 2 - 3 6 - 6 9 .  

CLEAR SPANS ARE 7 .60  H I G H  AND 9 . 0 3  W l D F  

LOAD PARAMETERS ARE 
P V 1 = 2  5 5 d 0 .  P H I =  3 7 5 6 .  

NUMBER O F  C Y C L E S  9F.CIUl RFD F O R  COb'VFR",NCF= 7 
FJUEIBER 3 F  T R  l A L  DES I GFIS F1AC)F = 1 

R E Q U l  RED S L P B  T Y  I CKF'FSSFS A R E  
T T O P =  4 2 . 0 6  T S T O P =  4 8 . 0 6  T S 3 0 T =  5 4 . 0 g  T B O T =  4 3 . 0 0  

42.118 [he .  3 3  5 4 ,  C O  43.  or) 

D F S I G ? J  D F L F T F D ,  S F F  :IESSfl';r NO. 5 





S I N G L E  C E L L  RECTPFIGULPR f O t ' 3 U I T  
CROSS S F C T I O F J  D F S I G F !  

E L A S T I  C  A r l A L Y S  I S  AND N O X K I  P G  S T 9 F S S  D F S  I CP! P Y F  U S F 9  

S P E C I A L  D E S I G F I  PREPARED BY T!!E D E S l G V  UF! IT  A T  HYATTS\!I  1-LF, ?ID 
F 0 R  

EXAhIPLE S P E C I A L  D F S I G N S  FOR D E S l G r I  VOTE.  9 E F c P C t ' r F  T R S .  4 2  bpi9 4 5 .  
JOAN FOR ESA 1 2 - 3 0 - 6 9 .  

S P E C I A L  DES l GN NO. - 17-SG 3 F S  I Chi '109 ~ = d  3 

CLEAR SPANS P R F  6 . 0 0  HICP PND 1 2 . O j  W l D F  

LOAD PARAMETERS ARE 
P V 1 =  68gC3. PF!1= B .  

f U F 1 B F R  OF C Y C L F S  RFp3 I R F D  F O R  C O b l V F 9 G C r ' r C =  1 
NUPlBER OF T R I A L  3 F S  I GF!S : IPDF = 6 

REQU l R E D  S L A B  T H  I CKWESSES ART 
T T O P =  3 1 . 0 i I  T S T O P =  1G. f lg  T S C O T =  2 1 . 0 0  T 3 3 T =  33.3?!  

C O N D U I T  QIJAFIT I T Y  = 3 . 6 6 4 6  C3.YDS.  PFF? F T .  

KEQU 1 RED S T E E L  ARE/? 
A(  1)= 2 . 5 8  




