3" MIN. THICKNESS
PLAIN STEEL CASING

V 480 -C {OR E)-2000
CONCRETE BACKFILL

0. D. OF MPE BELL

Vurza-snunnzn PWNE SHIMS FOR
GRADE ADJUSTMENT

GROUT FITTINGS, 5 C-C IN EACH ROW (TYP)

[ enacinG

IN JACKED CASING

NOT TO SCALE

GROUT FITTINGS ( SEE PIPE IN
JACKED CASING NOTE 2 4)

~ PIPE (SEE PROJECT P_ANL)

s .- ICASJNG SPRING LINE

-

CONCRETE SUPPORT BLOCKS

172" MIN CLEAR TO BELL
g |

"7 5" MmN 420-C (OR E)- 2000 CONCRETE
SUBBASE

(SEE NOTE 3, SHEET 3}

'PIPE'IN TUNNEL “ NOTE 48)

PIPE IN TUNNEL
NOT TO SCALE

<
"PLANK TYPE® TIMBER SUPPORT,
STEEL OR TIMBER SETS WITHOUT SEPARATE POSTS OR RIBS, OR
— STEEL LINER PLATE
: \l{/BRACING——s\ .
~ 10" MINIMUM
INSIDE FACE OF STEEL RIB SETS—. ° a
OPTIONAL: . \ A INSIDE FACE OF STEEL LINER PLATE
INSIDE FACE OF STEEL OR /-BRACING=;E:,I
TIMBER SETS--— 2
h I N | CONCRETE BACKFILL
| 7~ ~.
NSIOE FACE OF LAG . ! “—0.0. OF PPE BELL
1 A LAGGING PIPE (
oR SPILING — o oV ) ‘}, SEE PROJECT PLANS)
SPRING LINE MIN ~+ 8¢ INSIDE FACE OF TIMBER SUPPORT
18 MIN" - ' 18" MIN, .
\I/ 0.7 Be | MIN. T T—4'6 MINIMUM
|/ WATER-SATURATED PINE SHIMS 2 — . " g
j_/’ _ N s OPTIONAL CONSTRUCTION JOINTS
s. . S .
FOOT BLOCK: SR Cas =5 o}, (OPTlO‘;ML CONCRETE BEDOWG SLAB
SPREADER (SEE "PIPE IN Sh‘;?? ) S o= I SEE'PIPE IN TUNNEL NOTE 4C)
TUNNEL” NOTE 3A) /’T DiMAX) | | .
OPTIONAL BASE SLAB (SEE . F9TMIN | vy’ X ISEE PIPE N
_/ : 1 —_— TUNNEL" NOTE 4A). H:D/6 (6

MIN.) FOR RCP AND D/4 (4"
MIN.}) FOR OTHER PIPE.
MAXIMUM H= 8",
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o 7. NO DESCRIPTION 8-3995% $-2381
,.2:'“" *° T_|ADDED CONCRETE WIX ALTERNATIVE, WCREASED TUNNEL SIDE |
P Cony -— ARANCE ; LiMI MAXIMUM SiZ 1] RT BLOCK,
DEPUTY Ehcuatn REMOVED NOTE, ADOED ALTERNATIVE F N :
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LSHAFT OR TRENCH TUNNEL OR JACKED CASING

POUR MONOLITHICALLY OR
PROVIDE 2°X 4" KEY '

CONSTRUCTION JOINT SYM.
Eopng'rmuous AROUND ABOUT
[] —_ }

£

STEEL OR TIMBER I ’
TUNNEL SET ] '

CONSTRUCTION JOINT - INSTALL
i" PREMOLDED EXP JT MATERIAL
BETWEEN CONCRETE FACES

#4 AT 12" C-C ALL AROUND
2E LONG, MAXIMUM LENGTH*2D———\
Y

- (10° MiNIMym)

—J.;.‘\
: LAGGING OR
SPILING
(=]
*
ol .f v'Q
= ]
CLEARANCE AS SHOWN
FOR CASE 5 BEDDING
CASE S BEDDING PER STANDARD PLAN S-25I
EXCEPT AS MOOIFIED HEREON , E*8'-0" MAXIMUM
NOTES: '
|. THE REINFORCEMENT SHALL BE PLACED 2° CLEAR FROM CONCRETE SECTK)N A-A
SURFACE, TUNNEL SETS OR JACKED CASING.
2. WHEN £ 1S LESS THAN I'=0" NO REINFORCEMENT IS REQUIRED.
SHAFT OR TRENCH | TUNNEL OR JACKED CASING
iy e - — — e
PORTAL
GI
H—FLEXIBLE
! PIPE o
! JOINT ——]
LY SHENGE- SIS SW— wy
- - 8 6 CONSTRUCTION JOINT—INSTALL I” PRE| D
CONSTRUCTION JONT- INSTALL 1~ PREMOLDE! TR T EXPANSION JOINT MATERIAL BETWEEN
EXP JT MATERIAL BETWEEN CONCRETE '
FACES — CONCRETE FACES

\-5'-0' MAX IMUM
NOTES: -

THE CONCRETE SECTION WITHIN DIMENSION G’ SHALL BE IDENTICAL TO
EITHER THE TUNNEL OR THE JACKED CASING SECTION.

CASE B
(OTHER THAN RCP)

PIPE PROTECTION AT PORTALS
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NQTES

v JACKED CASING AND TUMNEL COHSTRUCTION SHALL COMPLY WITH THE REQUIREMENTS OF APPLICABLE SECTIONS OF THE “STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION® EXCEPT AS NOTED HEREON. SHOP DRAWINGS SHALL INCLUDE METHODS OF TRANSPORTING
PIPE IN CASING OR TUNNEL AND OF "TUGGING™ PIPE INTQ JOINT,

. BIPE IN JACKFD CASING MOTES

L__STRUCTURAL DESTGN REQUIREMENTS
JACKING P1T BRACING SHALL BE DESIGNED IN ACCORDANCE WiTH THE TUNNEL SHAFT DESIGN REQUIREMENTS SET FORTH IN “PIPE

IN TUNNEL NOTES® 2A(2) AND 2A(3) HEREON.

2.__GROUTING
A. GROUT FITTINGS AT THE CROWN OF THE CASING WILL BE REQUIRED FOR CASINGS WITH A DIAMETER OF 72 INCHES OR GREATER.
SPACING SHALL BE 5 FEET CENTER-TO-CENTER, OFFSET 2.5 FEET FROM SIDE FITTINGS.

B. AN APPROVED QUICK-ACTING VALVE SHALL BE USED AT EACH GROUT FITTING. THE VALVE MAY BE REMOVED WHEN BACK: LOW Of
GROUT WILL NOT OCCUR. ’

C. GROUTIHG WITH NEAT CEMENT SHALL BE DONE PRIOR TO THE INSTALLATION OF PIPE. GROUT SHALL BE PLACED THROUGH EACH
FITTING AND SHALL BE APPLIED TO REFUSAL AT 10 PSI PRESSURE OR AS DIRECTED BY THE ENGINEER.
3. LONCRETE SUBBASE
7 THE CONCRETE SUBBASE SHALL BE CURED FOR 5 DAYS PRIOR TO THE APPLICATION OF LOADING. LOADS MAY BE APPLIED AFTER
24 HOURS IF 4 PINTS OF CALCIUM CHLORIDE PER SACK OF CEMENT ARE ADDED T0 THE CONCRETE, OTHER ADMIXTURES MAY BE -

SUBMITTED TO THE ENGINEER FOR APPROVAL. (3-FOOT LONG REOWOQD SKIDS MaY AE I'SED AS AN ALTEPNATE T YHF BIOCKS
AND SUBBASE  THEY SHALL BE ATTACHED WITH STEEL BAND STRAPS SEVARATFD Hr 2 x4 REDWOOD PACERS )

BIPE IN TUNNEL NOTES

1. SURVEY SHAFTS
A. SURVEY SHAFTS SHALL BE CONSTRUCTED AT LOCATIONS SHOWN ON THE PLANS.

B. (COSTS FOR SHAFTS SHALL BE INCLUDED IN THE TUWNEL BID PRICE.

€. THE SHAFTS SHALL BE PLUMB AND CENTERED OVER THE pre¢ CENTER LINE AND SHALL EXTEND THROUGH THE TUNNEL SUPPORT.
EACH SHAFT SHALL BE AT LEAST 12 INCHES IN DIAMETER, LINED WITH A SUITABLE STEEL CASING AWD PROVIDED WITH A
LOCKING COVER INSTALLED FLUSH WITH THE STREET SURFACE AND CAPABLE OF WITHSTANDING A LOAD Of 21,000 LBS.

D. SHAFTS WHICH THE ENGINEER JUDGES UNUSABLE BECAUSE OF EXCESSIVE INCLINATION FROM A PLUMB LINE OR BECAUSE OF.
CAVING NOT PROPERLY CONTROLLED (IN THE CASING INSTALLATION) WILL MOT BE ACCEPTED. THE ERGINEER WILL ESTABLISH
ALTERNATE LOCATIONS IN THE FIELD TO REPLACE THOSE SHAFTS WHICH ARE MOT ACCEPTABLE. SUCH ALTERNATE SHAFTS
SHALL BE CONSTRUCTED BY THE CONTRACTOR AT NO ADDITIONAL COST Tn THE CITY.

V E. WHEN THE SURVEY SHAFTS ARE MO LONGER NEEDED (AS DETERMINED BY THE ENGIHEER) THE CONTRACTOR SHALL REMOVE THE
STEEL CASINGS. THE CONTRACTOR SHALL REMOVE NOT LESS THAK THE UPPER 12 FEET OF CASING BELOW PAVEMENT. SUBGRANE.
THE CONTRACTOR SHALL THEN BACKFILL THE HOLE WITH &4 | -SACK CEMENT-SAND
‘ SIURRY UP TQ THE BOTTOM OF THE PAVEMENT SUBGRADE AND SHALL RESTORE THE SURBASE AND PAVEMFHT TO THEIR NRIGINAL

TYPE AND THICKNESS.

F. PAYMENT FOR SHAFTS NOT COMPLETED FOR USE BECAUSE OF SITE CONDITIONS BEYOND YHE CONTRACTOR’S CONTRGL WILL BE
MADE IN ACCORDANCE WITH THE STIPULATED UNIT PRICE SCHEDULE.

6. ALL CASINGS REMOVED FROM SHAFTS SHALL BECOME THE PROPERTY OF THF CONTRACTOR.

H. SHAFTS LOCATED AT THE REGINNING AND/OR END OF A TUNNEL SHALL NOT Bt REGARDED AS SURVEY SHAFTS.
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& _SIRUCTURAL DESIGN REQUIREMENIS
A. TUNNEL SUPPORTS AND TUNNEL SHAFT BRACING SHALL BE DESIGHED IN ACCORDANCE Wil THE FOLLOWING MINIMUM CRITERIA:
(1) TUNNEL SUPPORT DESIGH
(a) THE CONTRACTOR SHALL PROVIDE TUNNEL SUPPORTS CAPABLE OF WITHSTANDING ALL SUPERIMPOSED LOAUS
WHICH MAY EXIST, OR WitlCH MAY ARISE DURING THE COWSTRUCTION Of THE PROJECT, IHCLUDING ANY LOADS THAL
MAY BE ANTICIPATED. MINIMUM EARTH LOADS SHALL BE DETERMINED PY THE FOLLOWING CRITERIA:

P = 0.30W (0.50Z+() AND

:E' € = CW WHERE:
P = AVERAGE UNIT HORIZOWTAL EARTH PRESSURE (PSP),

by -
C* = AVERAGE UNIT VERTICAL PRESSURE (PSF),
“W = UNIT WEIGHT OF SOIL (110 PCF URLESS
~ UNNEL OTHERWISE NOTED) .
7 = MAYIMUM KEIGHT OF TUNNEL EXCAVATION <FT.),
’ C = EQUIVALENT HEIGHT OF EARTH LOADING ON TUMNEL

' SUPPORTS (F1.) - 0.30 (B+2).
I

B = MAXIMUM WIDTH OF TUNKEL EXCAVATION (FT.).

(8) VALUES OF C SHALL BE DOUBLED WHEN THE TUNNEL 1S CONSTRUCTED BELOW THE WATER TABLE. WHERE THE EARTH COVER
(THE DISTANCE FROM THE TOP OF THE TUNNEL SUPPORTS TO THE GROUND SURFACE) IS LESS THAN 8 FEET OR 2C, AS
DETERMINED BY THE ABOVE FORMULA, THE FULL HEIGHT OF EARTH COVER SHALL BE USED IN LIEU OF THE VALUE OF C.
UNDER RAILROAD TRACKS THE VALUES OF C AS DETERMINED IN (A} ABOVE SMALL BE TRIPLED, BUT NEED WOT EXCEED THE
ACTUAL EARTH COVER.

V(c) IN ADDITION TO THE DEAD LOADS INDICATED ABOVE, COWSIDERATION SHALL BE GIVEN TO THE Erjm OF ANY LIVE
LOADS. HIGHWAY LIVE LOADS SHALL BE H20 LOADING PLUS IMPACT, BUT MAY BE NEGLECTED WRERE THE COVER
EXCEEDS 8 FEET. RAILRGAD LIVE LOADS SHALL BE AS REQUIRED BY THE AMERICAN RAILWAY ENGINEERING AnSCCIATION'S
"MANUAL FOR RAILWAY ENGINEERING".
(2) TUNNEL SHAFT DESIGN
(a) TUNNEL SHAFT BRACING SHALL BE DESIGNED FOR THE LATERAL EARIH PRESSURES REPRESENTED BY THE FOLLOWING
DIAGRAM WHICH INCLUDES THE EFFECT OF A SURCHARGE DUE TO AN ADJACENT H20 LOADING:

P = KD = UNIT HORIZONTAL PRESSURE IN (PSF) WHERE:
D = DEPTH OF EXCAVATION (F1.)
v ‘r.m K = COEFFICIENT DEPENDING VPON SOIL CONDITIONS

VALUES OF COEFFICIENT K:
= 23 FOR ALL SOILS EXCEPT WET SAND, SATURATED SOIL, OR SOFT PLASTIC CLAY
0.20 = 46 FOR WET SAND
= 92 FOR SATURATED SOIL OR SOFT PLASTIC CLAY

0.7D
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2. STRUCTURAL DESIGN REQUIRFMENTS
A. (2) (CONTINUED)

(p) THE RING OF CYLINDRICAL SHAFTS SHALL BE DESIGHED FOR THE NON-UNIFORM LATERAL EARTH PRESSUI‘RI_S SHOWN
BELOW:

’ Ty . ¢ = KD = UNIT HORIZONTAL PRESSIRE IN PSF (SEE 2.A.(2)(A))

Do = OUTSIDE DIAYETER OF SHAFT

BERBERENSN

0.85P

V THE COEFFICIENTS FOR MOMENT AND THRUST CALCULATIONS SHALL BE FROM RECOGNIZED AND ACCEPTABLE THEORIES.

(3) ALLOWABLE UNIT STRESSES:
THE FOLLOWING ALLOWABLE UNIT STRESSES SHALL BE USED IN THE DESIGN OF TUNNEL SUFPORTS AND TUNNEL SHAFT RRACING.
{a) STRUCTURAL STEEL STRESSES SHALL NOT EXCEED THOSE SPECIFIED IN THE MANUAL OF STEEL CONSTRUCTION AS
PUBLISHED BY AISC. -USED STEEL OF STEEL OF UNKNOW!I ORIGIN SHAL! WAVE ALLOWABLE DESIGH 3TRESSES
.NOT EXCEEDING 80 PERCENT OF THOSE SPECIFIED FOR ASTM A36.

() TIMBER STRESSES SHALL HOT EXCEED THE WEST COAST LUMBER INSPECTION BUREAU’S OR WESTERN WOOD PRODUCTS
ASSOCIATION’S BASIC VALUES. EXCEPT THAT ALLOWABLE STRESSES MAY BE INCREASED 25 PERCERT FOR TEMPORARY
LOADING.

3,__JIMRER SUPPORIS
A. SPREADERS SHALL BE REQUIRED WHEN FOUND NECESSARY TO RESIST LATERAL LOADS. MOREOVER, THE ENGINEER MAY REQUIRE
SPREADERS AS A CONDITION FOR APPROVAL OF THE CONTRACTOR’S PROPOSED TUNNEL SUPPORT METHOD,

B. "PLANK TYPE” TIMBER SUPPORTS WITHOUT SEPARATE POSTS OR RIBS WILL NOT BE PERMITTED IM TUNNELS FOR PIPES WITH AN
INSIDE DIAMETER OF 45 INCHES OR GREATER.

4. SUPPORT RIOCKS
A. SUPPORT BLOCKS SHALL BE PLACED UNDER ALL CLAY PIPE AND BELL AND SPIGOT RCP. A SUFFICIENT NUMBER OF BLOCKS SHALL
BE USED TO PREVENMT ANY SETTLEMENT.

v B. THE CONTRACTOR MAY INSTALL, AT ITS EXPENSE, AN OPTIONAL CONCRETE BASE SLAB TO PROVIDE ADEQUATE SUPPORT FOR
BLOCKS. THE REQUIREMENTS FOR LOADING SHALL BE AS SPECIFIED FOR THE CONCRETE SUBBASE IN “PIPE IR JACKED CASING®
NOIE 3.

C. THE CONTRACTOR MAY INSTALL A4 OPTIONAL CONCRETE BEDDING SLAB IN LIEU OF SUPPORT BLOCKS FOR PIPE WITHOUT
PROJECTING BELLS. THE REQUIREMENTS FOR LOADING SHALL BE AS SPECIFIED FOR THE CONCRETE SUBBASE IN "PIPt IN JACKED
CASInG® NOTE 3.

VSWLL

PRESSURE CONCRETE PLACING EQUIPMENT SHALL BE CAPABLE OF PLACING CONCRETE AT PRESSURES ADEQUATE TO PROPEPLY BACKHILL
THE TUNNEL AND ANY TUNNEL VOID SPACES ABOVE THE TUNNEL CROWN LAGGING. SUFFICIENT AIR SLUGGERS OR BOOSTERS SHALL BE
USED YO INSURE PROPER PLACEMENT OF CONCRETE. TUNNEL BACKFILL SHALL BE 480-C (OR £)-2000 CONCRETE.

. JRANSVERSF COMSTRUCTION JOINTS
TRANSVERSE CONSTRUCTION JOINTS, IF NEEDED BY THE CONTRACTOR'S OPERATIONS, SHALL BE PARALLEL WITH AND LOCATED AT

THE ENDS OF BELLS. PLYWOOD, AT LEAST 1/2 INCH THICK, SHALL BE USED AS A FORM OR BULKKEAD AT THE JOINT LOCATION
AND LEFT IN PLACE.
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