NB 15110

DESIGN DETALLS

APPURTENANCES
FOR COMDITIONS ¢, 2 & 3 (C-1, £-2 3 C-31
FRICTION HEAD LOSS IN GATED PIPE - FT. |/ e e 1.7 CONDI T 1 gy [——DEEN PUNP STAND OPENIAIRSVENTS FIRE YAUVES AR RELEASE VALVES
FRICTION HEAD LOSS IM ALFALFA VALVE AMD OTRER MISCELLANEOUS -FT. I/ 1.3 LOCATION |ELEVATION [ LOCATION |ELEvATiON] (ocATION JELEVATION] LoCATION [ELEvATION LOCATIONS LOCAT | ONS
HEAD REQUIRED TO OPERATE GATED PIPE. FT. |/ __Lo POINT D 105. ¢ POINT (D) 105. 1 POINT () 1051
TOTAL HEAD REQUIRED (ABOVE FIELD). FT. 4.0 o= POINTD joa.s | STA. 7410 5T4. 11+00 STA, 15+00 NONE NONE
FRICTION HEAD LDS5 IN 12 CONCRETE PIPELINE. FT. PER 100 FT. |/ 0.9 5Th. 0400 POINT (D) 1051
1/ COMPUTATIONS MADE |N ACCORDANCE WITH CRITERIA A3 LISTED UNDER o w(;s [©) PoINT (@)
"DESIGN CRITEXIA AND REFEREMCES", POINT POINT
ez JPONT@ | oo [smogein ] %2 J e emn| %87 st isep| %80 STA. 2¢60. STA. 7+60. —
5TA. 0+00 ! POINT (D) 99,3 POINT (B) 106.3 PONTTD [ o 7 STh. 12460
5Th. 1755 : STA. 2456 : 5T, 12+5§ ) :
RN POINT ()| PCINTCEY | POINT(B) | POINT (5
GENERAL NOTES ‘ €3 fory Mosgn | 1085 NONE HONE: STA. 7+I0l8Ta. 11+00|STA. 15%00[STA. 17455
I. THIS EXAMPLE ALONG WITH EXAMPLE WOS. 2 AND 3. COMPLEMENT. A5 "SUPPLEMENT A". THE DESIGN CRITERIA AS SHOWN
W NEBRASKA ENGEMEERING STAMDARDS AND SPECIFICATIONS FOR [RR{GATICK PIPELINES. P
2. THE PROFILE SHOWN ON THIS EXAMPLE HAS BEEN USED TO ILLUSTRATE ONE EXTREME CONDITION 1N TOPOGRAPHY .
THE SAME PROCEDURE MAY BE USED WHERE PIPELINE IS TO 8E LAID OM & RELATIVELY FLAT OR EVEN & LEVEL GRADE. DESIGN CRITERIA AND REFERENCES
3. THIS EXAMPLE IS USED TO ILLUSTRATE SOME OF THE HYDRAULIC PRINCIPLES PERTINENT TO PIPELINE GESIGN. TO I HYDRANT SPACING SHOULD BE BASED ON PROPER FURROW STREAMS NEEDED FOR THE IRRIGATION OF PLANNED CROPS AND ON ROW SPACING.
SIMPLIFY THIS EXAMPLE, DETAILS OF THE OVERALL IRRIGATION PLAN HAVE. NECESSARILY. BEEN OMITTED. THEREFQRE ASSUMING A 40" ROW SPACING AND A 24 GPM IN(TIAL FURROW STREAM. THE PROPER APPLICATION WOULD BE TO APPLY WATER T ALTERNATE
IT SHOULD WOT BE ASSUMED THAT FEATURES OTHER THAM THOSE DEALING wITH HYDRAULIC PRITRCIPLES HAVE BEEN FGNORED ROWS. OPEN INGS THEN WOULD BE USED AT BO” SPACING. THE NUMBER OF ROWS THAT CAN BE IRRIGATED AT ONE TIME WILL 3F 1800 GPM » 2%<
OR THAT THESE FEATURES HAVE BEEN GIVEN APPROVAL EVEN THOUGH THE EXAMPLE. AS SHOWN. MAY SO IMPLY. 76 (APPROX.]. 76 ROWS AT B0" SPACING = 507 FT. THUS HYDRANTS CAN BE USED EACH 500°. WITH GATED PIPE, CARRYING 900 GAM PLACED
Y. tT IS ASSUMED THAT GATED PIPE APPROXIMATELY. FARALLELS PIPELINE. THAT IRRIGATION IS “AWAY FROM" PIPELINE 2507 EACH WAY FROM HYDRANT.
AND THAT NO POINT OW GATED PIPE WILL BE HIGHER THAN EXISTING GRCUND ON PROFILE AT STATIONS 0+00. 7+10. 10+00 2. FRICTION HEAD LOSSES I¥ GATED PIPE MAY BE COMPUTED USING FRICTION LOSSES FOR FLAMN ALUMINLM PiPE REDUCED FOR THAT PORTION OF
AND {5+00 WHEN HYDRANTS A.B .C AND D RESPECTIVELY. ARE QPERAT(NG. SHOULD THE (RRIGATION PLAN A5 DEVELOPED PIPE WITH OPEN OUTLETS. (N THIS EXAMPLE, THE FRICTION HEAD LOSS [N 250" OF PLAIN ALUMINUM PIPE (WITHOUT OPEMINGS) CARRYING
REQUIRE THE TRANSFORTING QF WATER TO A POINT TRAMSVERSELY FROM THE PIPELINE. ADDITIONAL PROFILE OF THIS 900 GPM IS {.89 X 2.5=4.73 FT. (SEE NEW SECT QN (5, CHAPTER (1, TABLE [1-7.) THE FRICTION HEAD LOSS FACTOR FOR 38 OPENINGS
PROPOSED LINE AND OF THE PROPOSED LOCAT IOK OF THE GATED PIPE |T WOULD SERYE wWOULD BE REQUIRED FOR CESIGN. (THE _NUMBER OF OPEN GATES CONCURRENTLY USED IN 250' OF GATED PIPE) IS 0.36. ({SEE TABLE 11-%). THEREFORE THE FRICTION HEAD
LOSS {M 250" OF GATED PIPE IS Y.73 X .36 =1.7 FT. THIS 1.7 FT. OF HEAD 'S EQUIVALENT TO (.7 X .433=0.7¢ LBS. PER S0.IN. OF
% (e PP DISENKRUCLOF (S.CES WA CHOSENTRS.ARENR WWHMHL MERECY, EOR COMPUTATIONGRORROSES: & UESSERSURCHNIiE PRESSURE. TH1S PRESSURE AT THE HYORAKT WILL OVERCONE FRICTION LOSSES (N THE TWD S50, LOKGTHS OF nuTts pipE ¥
RATE COULD HAVE SEEN USED.

3. FRICTION HEAD LOSSES FOR ALFALFA YALVES AND BENOS AND FOR WELOCITY MEAD MAY BE COMPUTED IN ACCORDAKGE WITH MEH SECTION 15
CHAPTER 11, PAGES |1-69 THROUGH |1-73,

%. THE HEAD REQUIRED TO OPERATE GATED PIPE SHALL BE CONSIDERED TO BE & MINIMUM OF 1.0 FT,

5. FRICTION HEAD LOSSES N PIPELINES MAY BE OBTA{NED FROM AFPROPRIATE FABLES OR COMPUTED USING FORMULAE AS SHOWN LNDER "FRICTI10M
LOSS" IN THE ENGINEER IMG STANDARDS AND SPECIFICATIGNS FOR IRRIGATION PIPELINES,

6. THE HEIGKT OF OPEM AR VENTS SHALL PROVIDE THE REQUIRED FREEBOARD ABOVE THE HIGHEST HYDRAULIC GRADE LINE OBTAIKABLE WITH THE
SYSTEM, THIS |3 GEWERALLY OBTAINED WHEN THE HIGHEST HYDRANT IN THE LIME I3 OPERATING. THE USE OF LINE VALVES PERM!T LOWER
OPEN VEWTS.

7. AIR VENT VALYES LET AIR GUT OF THE LINE. VACUUM RELIEF VALVES LET A!R INTO THE LIME, AIR VENT VALVES MAY BE USED (N ALL TYPES
OF PIPELINES, SOME VALVE MANUFACTURERS - SUCH A5 WATERMAN - COMBINE FEATURES OF BOTH AN AIR YENT YALYE AND A VAGUUM RELIEF
YALVE INTO A SINGLE VALVE.

8. A PRESSURE RELIEF VALVE RELIEVES EXCESSIVE PRESSURE CAUSED BY SURGE, WATER HAMMER AND IMPROPER OQPERATION. A SURGE CHAMBER MAY
BE SUBSTITUTED FOR & PRESSURE RELIEF YALYE ONLY TO PROTECT AGAINST SURGE AND WATER HAMMER. WHEN AN EXCESS|VE PRESSURE HAZARD
EXISTS, A PRESSURE RELIEF VALVE MUST BE USED. AS AN EXAMPLE. AN EXCESSIVE PRESSURE HAZARD COMDITION WOULD EX!ST WHEN & LARGE
SUPPLY "OF WATER IS AYAILABLE AND A LARGE UNGOVERNED POWER PLANT S USED WITH A HIGH CAPACITY PUMP,

9. DE5IGN SURGE CHAMBERS AMD PRESSURE RELIEF VALVES S0 THAT PRESSURES DO WOT EXCEED THAT ALLOWED FOR THE SFECIFIC PIPEL{NE MATER-
AL BEING USEC. IN ACCORDAMCE WITH CRITERIA ESTABLISHED {N THE ENGINEERIMG STANDARD AND SPECIFICAT!ONS FOR [RR{GATION PIPE-
LINES.
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