
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. 

U. S. Department of Agriculture
Soil Conservation Service
Engineering Division
Design Branch

Design Note No. 10 *

June, 1970

Subject: Special Designs of Single Cell Rectangular Conduits

Special designs of single cell rectangular conduit cross sections may
be obtained from the Design Unit at Hyattsville, Maryland. The criteria
and procedures established for the structural design of these conduits
are presented in Technical Release No. 42, "Single Cell Rectangular
Conduits - Criteria and Procedures for Structural Design." A listing
of 9477 standard designs is provided in Technical Release No. 43,
"Single Cell Rectangular Conduits - Catalog of Standard Designs."
Refer to these technical releases for an understanding of the nomen­
clature and concepts used herein.

Special designs may be desired because

(1) the required design mode is other than 01 for which the
Catalog was prepared,

(2) the required external loading is beyond the range of
loadings included in the Catalog,

(3) the required conduit size is beyond the range of sizes
included in the Catalog, or .

(4) the required design is within the range of values included
in the Catalog but the required design would have to be
obtained by interpolation between widely different standard
designs.

Requests for special designs should be sent to:

Head, Design Unit
Engineering Division
Soil Conservation Service
Federal Center Building
Hyattsville, Maryland 20782.

The following information is required for each design requested:

(1) the design mode, i.e., design mode = 00, 01, 10, or 11 as
defined on page 3 of TR-43,

(2) the clear height and width of the conduit,

*Prepared by Edwin S. Alling of the Design Unit, Design Branch at
Hyattsville, 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. 

(3) the vertical and horizontal unit loads for load combination
#l, i.e., PVl and PIll,

(4) the vertical and horizontal unit loads for load combination
#2., i.e., PV2 and PH2, and

(5) alphameric data desired by requesting office, see last para­
graph.

The output for a special design includes the same information given
with the standard designs in the Catalog. However the format of the
output has been changed so that each design is contained on a standard
8 x lO l/2 sheet which may readily be filed in a design folder.

Four example special designs follow. Special Design No. l4-SG illustrates
normal output. The results are identified easily by reference on page 4
of TR-43 and any standard design in the Catalog. Special Design No. l5-SG
illustrates the format when Design Deleted Message No. l occurs, see
page 5 of TR-43. Special Design No. l6-SG illustrates the format when
Design Deleted Message No. 5 occurs, see page 5 of TR-43. If the number
of trial designs made had been greater than l, the two sets of slab thick­
nesses given would not be the same. No examples of the occurrence of
Design Deleted Messages Nos. 2, 3, or 4 are provided. The format when
these messages occur is similar to Special Design No. l6-SG. Special
Design No. l7-SG also illustrates normal output. However, if the number
of trial designs made had needed to exceed lO, the design would have
been terminated and a message given.

Note that each special design contains two lines of alphameric data
printed above the special design number. These two lines are used to
identify job, state, date of design, and similar information.

USDA·SCS·HYATTSVILLE. MD. 1910



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  * * * *  

*

SINGLE CELL RFCTM:GUL/IR COr'lJUIT
CROSS SECTIO~ DFSIG~

ELASTIC ANALYSIS AND \'/ORKING STRESS DESlrrJ ARf: USFD

SPECIAL DESIGN PREPARED BY THF DFSIGt' Ur!lT ,fiT HYtiTTsvtLLE, M!i
FOR

EXA~PLE SPECIAL DESIGNS FOR DESIGN NOTE. RFFFRFNCF TRS. 42 ~N1 43.
JOAN FOR ESA 12-30-69.

*

SPECIAL DESIGN NO.- l4-SG

CLEAR SPANS ARE 7.00 HIGH MD 9.00 VIIDE

LOAD PARAMETERS ARE
PVl=25500. PHl= 3750. PV2=13900. PI:2=1120d.

NUi'1BER OF CYCLES qFClUI RFD FOR COtlVERG~~!(~I="= 1
NUMBER OF TRIAL DESIGNS MADE 1

REQUIRED SLAB THICKNESSES ARE
TTOP= 42.00 TSTOP= 24.00 TSOT= 43.(j0

CONDUIT QUt\~n I TY =

REQUIRED STEFL AREA
A( 1)= I~. 61

A( 2) = 0.38

A( 3)= 0.77

A( 4)= 0.38

A( 5)= 0.61

/1.( 6)= 0.30

A( 7)= 0.64

/1,( 8)= 0.32

A( 9) = 0.69

A(10)= 0.34

"(1)= 0.77

A(12) = 0.38

A( 13) = 4.62

A( 14) = 0.38

II • 708 3 cu. YDS • P1="£1 FT.

Ht, X It·i UM Src: I=" L SPA CI ~'G

S( 1)= 3.38

S( 2)= 18.r0

S( 3) = 3.38

S( 4)= 18.00

S( 5) = 18.00

S( 5) = 18.00

S( 7)= 18. rl0

S( 8) = 18.00

S( 9)= 18.00

S ( 10) = 18.00

S(1U= 2.41

S(12)= 18.00

S(13)= 2.41

S(1ld= 18.00

POINTS OF INFLECTION ARE
PI(01)= 11.50 PI(;:!?)= 0.0 P!(13)= 4.50

*

POSITIVE MJC!!ORt,GE RF0lJ!Rrf·1FrJT= 1004

+~** END OF DESI~N ****

*





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  * * * *  

*
SINGLE CELL RECTANGULAR CONDUIT

CROSS SECTIO~ DESIGN
ELASTIC ANALYSIS AND WORKIN~ STRFSS DESIGN ARE USFD

SPECIAL DESIGN PREPARED BY THF DESIGt: UtJIT AT HYl\TTSVILLF, riD
FOR

EXAivlPLE SPECIAL DESIGNS FOR DESIG~! ~lOTE. REFEREN"F TRS. 42 ,!H'Q 43.
JOAN FOR ESA 12-30-69.

SPECIAL DESIGN NO.- DFSIGt r MODF=l1

CLEAR SPANS ARE 7.00 HIGH AND 9.00 WIDF

LOAD PARAMETERS ARE
PVl=25500. PHl= 3750. PV2 =13 901. P~!2=1120r1.

*

NUMBER OF CYCLES REqUIRED FOR CONVFRGFNCF=33
NUI1BER OF TRIAL DfSIGNS :1ADF = 1

DESIGN DfLETED, SEE MFSSM~F NO.1

**** END OF DESIGN ****





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 

* \
I

SI~GLF CELL RECTANGUL~R CONDUIT
CROSS SECTIO~ DESIGN

ELASTIC ANALYSIS AND WORKING STRFSS OFSI~N ARF USFO

SPECIAL DESIGN PREPARED BY THF DESIGN UNIT AT HY~TTSVILlF, ~D

FOR

EXAMPLE SPECIAL DESIGNS FOR DESIGN NOTE. RFFFR~~rF TRS. 42 A~D 43.
JOAN FOR ESA 12-30-69.

*

SPECIAL DESIGN NO.- 16-SG DFS I G" ',100 F= 10

PV2=1390C.

CLEAR SPANS ARE 7.00 HIGH AND 9.0d WIDF

LOAD PARAMETERS ARE
PVI=25500. PHI= 3750. PH2 =1120 0.

NUt1BER OF rvCLES qEQUI REO FOR COt'VERGENCF= 7
tJlHlBER OF TRIAL DESIGNS tlADF = 1

REQUIRED SLAB THICKNESSES ARE
TTOP= 42.00 TSTOP= 48.00

42.00 42.03
TS30T= 54.00

54.00
TSOT = ld. (\0

43.00

*

DFS IGN 0 FLFT F 0, SFF r1 ESS,/\G F ~JO. 5

**** END OF DFSI~M ****
*





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  

*
SINGLE CELL RECTANGULAR cornUIT

CROSS SECTION DESIGN
ELASTIC ArJALYSIS AND !tJO~KING STRESS DFSIG~l ARF USF"O

SPECIAL DESIGN PREPARED BY THE DESIGN UNIT AT HYATTSVILLE, MD
FOR

EXM1PLE SPECIAL DESIGNS FOR DF"SIGr'l NOTE. REFFq~tlrF TRS. 42 AND 43.
JOAN FOR ESA 12-30-69.

*

SPECIAL DESIGN NO.- l7-SG ;)FS I GN r1ODF=00

CLEAR SPANS ARE 6.00 HIGH AND 12.00 WIDF

LOAD PARAMETERS ARE
PVl = 6000. PHl= 0. PV2= 1~00d. PH2= 2t~C0.

NLH'1BFR OF CYCLES REQUI REO FOR cOrlVFRGP'CF= 1
NlH1BER OF TRIAL DESIGNS r1AOF = 6

REQUIRED SLAB THICKNESSES ARF:
TTOP= 31.00 TSTOP= 16.00 TSBOT= 21.00 TSOT= 33.0(1

CONDUIT QU.t\NTITY

REQUIRED STEEL AREA
A( 1)= 2.58

3.6646 CU.YDS.PER FT.

\1./I.XI~1LJH STEEL sr.l'rlt!r
S( 1)= 7.59

A( 2) = 0.37

A( 3)= 0.74

ft( 4)= 0.37

A( 5)= 0.41

A( 6)= 0.33

A( 7)= 0.43

A( 8) = 0.22

A( 9)= 0.48

A(10)= 0.24

A(11)= 0.77

1\(12)= 0.38

A( 13) = 2.76

A( 14) = 0.38

POINTS OF INFLECTION ARE
PI (01)= 5.39

S( 2):: H.fJ0

S( 3):: 18.03

S( 4):: 5.27

S( 5):: 18 .00

S( 5)= 18.00

S( 7) = 18.00

S( S) :: 13. Cf'l

S( g):: 18. (13

5(10):: 1-8.00

S(ll):: 5.'.;3

5(12)= H.(j0

S(13)= 5.43

PI(0?):: fJ.C PI(D)= 5.f\O

*

POSITIVE A.NCHOq'J~F RE0UIPP\Ft!T= ;J001~

**** END OF DFSIG~ ****
*




