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IJtAlN STEEL CASING 

V 400-C IOR Eb-2000 
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0. 0. DF PIPE BELL 
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v . - CAYNG SPRING LINE 
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PIPE IN JACKED CASING 
NOT TO SCALE 
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. .._._- ..--- -- 
OR SPILING- 
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.--. ---_. 
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YIN.) FOR OTHER PIPE 
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SHAFT OR TRENCH _ -- .- 

POUR MONOLITHICALLY OR 
PROVIDE 2’X 4’ KEY 
CONSTRUCTION JOINT 
CONTINUOUS AROUNO 
PIPE - 

c+~mwCTa~ x*1? - INSTALL 
I- mEMcn_DED EXP 
BETWEEN CCNCRET 

TUNNEL OR JACKED CASING L ---- 

I 
SYM. 

ASgUT 

STEc~ m TIMBFR i . 
TUNNEL SET , ! 

04 AT 12=C-C ALL 
2E LONG. MAXIMUM 

ARDUND 
LENGTH’20- \ 

S BEDDIm PER STANDARD PLAN S-251 
EXCEPT AS MODIFIED HEREON, E-G’-0’ MAXIMUM 

NOTES: 

I. THE REINFORCEMENT SHALL SE PLACED 2. CLEAR FROM CONCRETE 
SURFACE, TUNNEL SETS OR JACKED CASING. 

I’ ,. , ,~(lO=MlNlMyM, 

CLEARANCE AS SHOWN 
FOR CASE 5 BEDDING --I 

SECTION A-A 

2. WHEN E IS LESS THAN t-0’ NO REINFORCEMENT IS REOUiRED. 

CASE A 
(RCP) 

_ ~_ SHAFT OR TRENCH TUNNEL OR JACKED CASING --- 

-I- 

--c- 

NOTES: 

THE CDNCRETE SECTBDN WITHIN MYNSIDN G’ SHALL BE DENTICAL TO 
EITHER THE TUNNEL DR THE JACKED CASlNG SECTIOU. 

CASE B 
(OTHER THAN RCP) 

PIPE PROTECTION AT PORTALS 
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v JACKED CASlNG AND TUNNEL COUSTRUCTION SHALL CMPLY YITH THE REOUI~NTS Of APfLICAELl SECTIONS OF THE -STANDARD 
SPECIFIcATIONS FOR PUBLIC WORKS CONSTRUCTION' EXCEPT AS NOTED HEREON. SHOP DRAWINGS SHALLMLlJM METHODS OF TRANSPORTING 

PIPE IN CASING OR TUNNEL ANDOf "TUGGING" PIPE INTO JOINT. 

JACKING PIT BRACING SHALL BE DESIGNED IN ACCORDANCE WITH THE TURREL SHAFT DESIGN REOUIREBENTS SET FORTH IN l PIPE 
IN TUNNEL BOTES' ZA(2) AND 2AO) HEREON. 

GROUT FIllIBGS AT THE CRCMB OF THE CASING WILL BE REOUITtED FOR CASINGS WITH A DIAfETER OF 72 INCHES OR GREATER. 
SPACIBG WALL BE 5 RET CENTER-TO-CENTER, OFFSET 2.5 FEET FRDM SIDE FITTINGS. 

AN APPRCWED QUICK-ACTMG VALVE SHALL BE USED AT EACH GROUT FITTING. THE VALVE NAY BE REMOVED MiEN BACK!LMI Dl 
GROUT MILL NOT OCCUR. 

GRUUTING WITH NEAT CEI'IENT SHALL BE DONE PRIOR TO THE INSTALIATIOR Oc PIPE. GROUT WALL BE PLACED THROUGH EACH 
FITTING AND SHALL BE APPLIED TO REFUSAL Al 10 PSI PRESSURE OR AS DIRECTED BY THE ENGI!dEER. 

THE CDRCRE'TE SUBBASE WALL BE CURED FOR 5 DAYS PRIOR TO THE APPLICATIOU Of LOADING. LOADS RAY BE APPLIED AFTER 
24 HOURS IF 4 PINTS OF CALCIWI CHLORIDE PER SACK OF CEMfARE ADDED10 THC COWCRETE. OTHER ATRWWIES MY BE 
SUBHITTED TO TlfE EffilREER FOR AWRDVAL. i 3-FOOT LONG REDWOOO SKIDS MAY 4L f”SEn AS AN ALTEPNPTE To wF BI.OCKC 

AND SU98ASE THEY SHALL BE ATTACHED WITH STEEL BANO STRAPS S!“ARA~FD IIt 7 I 4 I?EIIwcJ)D .:PACEPS ) 

A. 

B. 

C. 

0. 

v E* 

, 

F. 

6. 

k. 

SURVEY SHAFTS SHALL BE CDBSTRUCTEDAT LOCATIONS SHOW DN THE PLANS. 

COSTS FOR SHAFTS SK&L BE IBCLUMD IN THE TLBMEL BID PRICE. 

IHE SBAFTS SHALL BE PLUllB ABD CENTERED OVER TBE ply CENTER LIBE ABD MALL EXTENU MROUGHTBf TUNNEL SUbPORT. 
EACH SHAFT SBAlJ. BE AT LEAST 12 INCHES IR DImR, LIBED YITH A SUITABLE STEEL CASING AUD PROVIDED WITH A 
LOCKING COVER INSTALLED FLUSH WITH THE STREET SURFACE AND CAPABLE OF YITHSTARDIRG A LOAD OF 21,DCKl LBS. 

SHAFTS WHICH TM EffilNEER JUMES UMABLE BECAU!Z OF EXCESSIVE INCLlRATlOll FR(wI A PLM LINE OR BEWSL Of. 
CAVING MIT PROPERLY CONTROLLED (IN THE CASING INSTALLATIMO WILL NOT BE ACCEPTED. THE ERGINEER WILL ESTABLISH 
ALTERNATE LOCATIONS IN THE FIELD TO REPLACE THOSE SBAFTS MHICH ARf NOT ACCEPTABLE. SUCH ALTERNATE SHAFTS 
SHALL BE CONSTRUCTEtl BY THE CLMTRACTOR AT ND ADDTTIWU COST TTI TH CTTY. 

WHEN THE SURVEY SHAFTS ARE Ml LONGER BEEDED (AS DETERflMED BY THE ENGINEER) THE CONTRACTOR SHALL RETWE THt 
STEEL CASIRGS. THf CWRACTOR SHALL REMVE MT LESS TNAN THE UPPER12 FEEi OT CASING BELOw PAVEk4EMT~SUBGRA"F. 
1W CONTRACTOR SHALL TRER BACKFILL TM HOLE WITH A I -SACKCEYLNT-FAN0 
SI URRY UP 10 THE BOTT@I OF THf PAVEflENT SUBGRADE AND SHALL RESIORE THE SURBASE AtiD PAVEmFNI TU THClR URlGlNAL 

TYPE AND THICKBESS. 

PAYIlEHT FOR SHAFTS HOT C@!PLETED FOR USE BECAUSE OF SITE COBDITIONS REYDND 1HC CONTRAClDF'S CDNTRDL UlLL BL 
BADE IN ACCORDABCE WITH THE STlPULATED UNIT PRICE SCHEDULE. 

ALL CASINGS RETWIVED FROtl WAFTS WALL BECM THE PROPERTY Of THf CDNTRACTOR. 

SHAFTS LOCATED AT WE REGlNNlRG MD/OR END OF A TUBWEL SHALL NUT @L REGARDED AS SURVEY SHAFTS. 

. . 
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z._STECTURAL- 
A. TUNNfL SUPPORTS AND TUNNEL SHAFT RRAClllG SHALL BE DESlGllEll IN ACCORDAMt YllH IHE lOLLflYING tllfllKW' CRITERIA: 

Cl) IUNNEL SUPPORT DESIGN 
(A) THE CONTRACTOR SHALL PROVlDt IUNNEL SUPWRTS CAPAELE OF WIlHSIAf~DIt4I~ ALL SUPERIWOSED LOADS 

WHICH MY EXIST, OR NIIICH MAY ARISE WRING THE CONSTRUCTION UT THE PROJECT, INCLUDING ANY LOADS IHAl 

RAY BE ANTICIPAlLU. tllNlMUfl LARTH LOADS SHALL BE DETERt!lNEO P.Y Tttt TULLOUIYG CRITERIA: 

P - 0.m lo.5nz*c~ AND 

- AVERAGE tRll1 HURIZOHTAL EARTti MESSME (PST). 

C' - AVERAGE UN11 VERTICAL PRESSURE @SF). 

- UNIT UElbHl OF SOIL (110 PCF IMESS 

DTHERYISE NOTED]. 

- RAAVIFRM tiElGH1 Of TUNNEL EXCAVATION iFT.1. 

= EQUIVALENT HEIGHT CtF EARTH 1MDlKG ON TUKNEL 

SUF‘PORTS (f1.1 - O.?Ct CB+Z). 

(8) 

VI” 

B = RAXMX4 WIDTH 01 IUNNEL EXCAVATIOW (FT.). 

/ -: 

VALUES OF C SHALL BE WUBLED WHEN THE TUNNEL IS CONSTRUCTED BELOR THC MATER TABLE. WHERE THE EARTH COVER 

(THE DISTANCE FROtt THE 1OP OF THE TUNNEL SUPPORTS TO THE GRWND SURFACE) IS LESS THAN 8 FEET OR ZC. AS 

DETERRTNED BY IHE ADOVE FORMULA, THE FULL HEIGHT OF EARTH COVER SHALL BE USED IN LIEU OF THE VALUE OF 1. 

UNDER RAILROAD TRACKS THE VALUES OF C AS DETEl@!INED IN CA) MOVE SHALL BE TRIPLED, BUT NEED MDT EXCEED THE 

ACTUAL EARTH COVER. 

IN ADDIllOn TO THE DEAD LOADS IIDICATED ABOVE, CORSIDERATIOK SHALL BE GIYEN TO THE TEE1 OF AMY LIVE 

LOADS. HI6HWAY LIVE LOADS SHALL BE HZ0 LOADIRG PLUS IrPACT. BUT MY BE NEGLECTED UNERE THE COVER 

EXCEEDS 8 FEET. RAILROAD LIVE LMDS SHALL BE AS REOUIRED BY THE AMERICAN RAILWAY ENGINEERING A:.SCC~TlON'S 
"MANUAL FOR RAILWAY ENGINEERING'. 

(2) TUNNEL SHAFT DESIGK 

11) TUNNEL SHAFl BRACING SHALL BE DESIGNED FOR THE LATERAL EARlH PRESSURES REPRESENTED PY 1HE FULLOYIIKI 

DIAGRAN WHICH INCLUDES THE EFFECT OF A SURCHARGE WE TO AN ADJACENT HZfJ LOADING: 

P = KD-UllTtRlRlZDNTAL PRESSURE IN CPSF) WHERE: 

D = DEPTH Df EXCAVATILM Cf1.t 

K - CQFFICIEXT DLPENDIRG UPON SOIL CDNDITiDNS 

VALUES Lx COCFFICIENT K: 

- 23 FOR ALL SOILS EXCEPl UfT SAND, SATURATED SDIL, OR SOFT PLASTlf CLAY 

- 56 FOR VET SAND 

- 92 FOR SATURATED SOIL Of3 SOfl PLASTIC CLAY 

-STANDARD PLAN NO. S-254-l VAULT INDEX NUHBER 8.4101 SHEE? 4 Of 5 St~EfTS 



A. (2) (CONTINUED) 

(~1 THE RING Cf CYLINDRICAL SHAFTS SHALL BE DESIGULD FOR THt NON-IINIFORfl LATERAL EARTH PRESSURES 9K1blN 

BELOW: 

I' ; KD - UNIT HORIZONTAL PEESSllRt IN PSF (SEE Z.A.(Z)(A)) 

Do - OUTSIDE DIMETER Ot SHAFl 

V THE COEFFICIENTS FOR ROtEN AND THRUST CALCULATIOKS SHALL BE FROW RECOGNIZED AND ACCEPTABLE THEORIES. 

(3) ALLDNABLE WIT STRESSES: 

THE FOLLOUING ALLOUABLE IBtIT STRESSES SHALL BE USED IN THE DESIGK OF TUINEL SWPORTS AND TUNNEL SHAFT PRACIKG. 

hi) STRUCTURAL STEEL STRESSES SHALL NOT EXCEED TKOSE SPECIF!FD IN THE WWUAL ff STEEL CONSTRUCTIOH A5 
PUBLISHED BY AISC. ~uSC-D STEEL OF STEEL OF UNKNOWII OfiltlN StlAlI MA'& ALMM'ABLE PESIGtI ;lRESSES 
'NUTEXCEEMNG 60 PERCENT OF THOSE SPECIFIED FOR ASTM 136. 

(I)) TlmER STRESSES SHALL NOT EXCEED THE VEST COAST MER INSF'ECTIM( BUREAU'S OR VESTEIW WOOD PRODUCTS 

ASSDCIATIOn'S BASIC VALUES. EXCEPT THAT ALLOWABLE STRESSES MY BE INCREASED 25 PERCENT FOR TEHWRARY 

LOADING. 

A. SPREADERS SHALL BE REOUIRED WHEN FDUKD NECESSARY TO RESIST LATERAL LOADS. MMOVER. THE EKGINEER K4Y REWIRE 

SPREADERS AS A CDKDIlIDH FOR APPROVAL OF THE CUiTRACTOR'S PRUPiSED TIHKEL SUPPORT rtTHOD. 

B. 'PLAKK TYPE- TIMBER SUPPORTS WIlItOUT SEPARATE WSTS OR RIBS WILL KOT BE PERRITTED IN TUNNELS FOR PIPES WITH AR 

IWIDE DIMTER OF 45 INCHES OR GREATER. 

A. 

v B* 

C. 

SUPPORT BLOCKS SHALL BE PLACED UNDER ALL CLAY PIPE MD BELL AND SPIGOT RCP. A SUFFICIENT NUMBER OF BLOCK9 SHALL 

E USED TO PREVENT ANY SETTLEMUT. 

THE CWTRACTOR PAY INSIALL, AT ITS EXFEKSE, AK OPTIMAL CDKCRETE BASE SLAB TO PROVI~ ADEWATE SUPPORT FOR 

BLOCKS. THE REWI~NTS FOR LOADM SHALL BE AS SPECIFIED FOR THE CONCRETE SUBBASE IN 'PIFE IH JACKED CASING' 

WE 3. 

THE CCMTRACTOR RAY INSTALL AR OPTIONAL CONCRETE BEDOIKG SLAB IN LILIJOF SUPOR BLOCKS FOR WE VlTHOUT 
PROJECTING BELLS. 1HE REIXJIMNTS FOR LOADIIIG SHALL BE AS SPECIFIED FOR THE CONCRETE SUBBASE IN 'Plf'f IN JACKED 

CASIL’ MITE 3. 

WSSURE CDWfETE PLACING tCUIPtlEN1 SHALL BE CAPABLE OF PLACING CONCRETE AT PRESSURES ABEWATE TO PRDF'ERLY 

TME WNKEL rw) MT TLMNEL VOID SPACES ABOVE THE TUKKEL Cii LAGGING. SUFFICIEKT AIR SLUGGERS OR BOOSTERS 

USED TO IllSURE PRDPER PLACEBENT llF CONCRETE. TUtMEL BACKFILL SHALL BE W-C IORE)-20@OCO~RETE. 

BACKFILL 

SHALL BE 

WKSVERSE CDNSTRUCTICM JOIWTS, IF KEFDED BY WE CONTRACTOR'S DPERATIW, SHALL BE PARALLEL WITH ARD LOCATED AT 

THE ENDS OF BELLS. PLYMDDD, AT LEAST IL2 INCH THICK, SHALL BE USED AS A FOM OR BlLKnEAD AT THE JOINT LOCATIOW 

AND LEFT IN PLACE. 
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