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FOR DEPARTMENJ USE ONLY •;• , c i ty ^ND.. CdUNTY.,QF.SAN FRANGlSCp, •;, 

V DEPARTMENT dF BUILDING'iNSPEeTION ' 

A P P U C A T I O N IS H E R E B Y M A D E T O T H E D E P A R T M E N T O F 

BUILDING I N S P E C T I O N O F ' S A N F R A N C I S C O F O R " P L A N 

R E V I E W A N D I N S P E C T I O N ' S E R V I C E S . F O R . T H E P R O J E C T 

D E S C R I B E D H E R E I N ; - V ; ' • r-:-/. •. ••• • 

DATE FILED; FILING F E E RECEIPT NO.; P R O J E C T C O N T R O L N O . ; -

BUILDING DESCRIPTION 

STREET ADDRESS OF PROJECT: 

OLU& 4 
ASSESSOR'SBLOCK&LOTNO. : . . . , . . • .' 

hi ^/ f^/ -••l.'tDO'/ 
TYPE OF CONSTR.:-• 

'••Xj}- B 
USE OF BUILDING; ;,• . ;.- BUILDING CODE OCCUPANCY CLASS: 

N O . O F D W E L L I N G UNITS; NO. OF STORIES^; NO. OF BASEMENTS; , ESTIMATED COST: R E V I S E D C O S T : 

HEIGHT OF BUILDINQ; • GROUND FLOOR A R E A : - . - WILL SUB-SIDEWALK'. 
SPACE BE USED? ., 

. /)o •• • • 

DOES BUILDING EXTEND- . - -
BEYOND PROPERTY LINE? 

— • /)0 • 

IS BUILDING DESIGNED FOR ADDITIONAL STORIES?.'. 
HOWMANY? •• •• . • 

WRITE IN DESCRIPTION OF A a W O R K T O BE P E R F O ^ E D UNDERTHIS APPLICOT^ • , . . . . . . • - . . . • . ; . . . . ' . : . , 

( S O itnre / 5u ii'^'^y 

y. 
••". V • ' CONTACT INFORMATION '. -' .-

GENERAL GONTRACTOR; CALIFORNIA LICENSE NUMBER;. EXPIRATION DATE; -

ADDRESS; •TELEPHONE: EMAILADDRESS; 

ARCHITECT OF RECORD; CALIFORNIA CERTIFICATE NUMBER; 

ADDRESS; TELEPHONE:" • "• " •.• EMAILADDRESS; 

ENQINEER OF RECORD;.;..-..-' -' -,- •;. CALIFORNIA CERTIFICATE NUMBER; 

A D D R E S S ; . >, TELEPHONE: " ' - • EMAJL ADDRESS:. - • g • - -. . • . • . • i t 

OWNER'S NAME:,-

ADDRESS: 

^ 7.3/ M>^i^^ t)K 5/0 
TELEPHONE; •- ... -.. • EMAILADDRESS; 

.^APPLICANT'S NAME; .-. •:.•• ' . ' : - " - ' - . . • ' • fl- '- '-• •"•/•''•'•'• CHE'CKAPPROPRIATEBOX- ' ' , ' . • - ' 

L3'OWNER [ ^ ' LESSEE • CONTRACTOR . • ARCHITECT . • ENGINEER • AGENT 

TELEPHONE; . ••'• . ' EMAILADDRESS; ' ,• ' . " ^ p ' '•].•' 

A P P U C A N ^ ^ ^ W ^ ^ • ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ' . • • ' , \ ;- '..•.... '•. ' ,; ' . ' .; "••... .DATE: , • ' • ' . . ' . ' . : 

/zcp"/^:\-X'i:;y')-.•;y-y.''"•'. ••'••'• 

'•.'-̂ v̂'̂ :,'̂ •̂;':̂ •̂ ^V;•V'•̂ -' •^'.•X-^i-i^-''- •'̂ 'tî .v/'̂ -'-'̂ - '• •}/;.-•!.• •• •^•'•^'•~ '••:yj-:y'':L '•'•.'X.: '•..'!••••,. V'.' '': • . .j';-:;:.^'';; 



LEGEND: 

PLAN 

EXISTING PROPERTY UHE 

COLUMBUS AVENUE 

219 
DPW CUT Y 

CONTROL MONUMENT No. 219 
NTS 

POINT f NORTHING EASTING ELEVATION DESCRIPTION 

219 2119774.69 6009574.08 59.24 DPW 

SURVEY CONTROL NOTE: 

THE BASIS OF BEARINGS FDR THIS SURVEY CONTROL NEIVraRK WAS ESTABUSHED USING THE 
•CAUFORNIA COORDIHATE SYSTEM OF 1983, ZONE 3" (CCS83) (US SURVEY FOOT). SURVET CONTROL 
COORDINATES ARE BASED ON A LOCAL SYSTEM USING GROUND DISTANCES AHO ARE HOT INTENDED TD 
REFERENCE THE CAUFORNIA COORDINATE SYSTEM, WHICH WOULD REQUIRE USE OF A "GRID TO GROUND' 
COMBINED GRID FACTOR DISTANCE CONVERSION. ALL MEASUREMENTS AND CALCUUTIONS ARE BIASED ON 
GROUND DISTANCES, 

ELEVATIONS SHOWH HEREON ARE BASED ON NAVD88 AND ARE SHOWN IN FEET, DERIVED FROM A 
NAVD88 EIEVATION OF 6.633 METERS ON BH-0015 AT THE NORTHERLY CORNER OF 2ND AND 
TOWNSEND. THE ElfVATION WAS THEN CONVERTED TO APPROXIMATE CCSF DATUM (NAVD88 -11 .353 FT) 

20' 20' 

SCALE = r=20' 

•10' 

K H TELAMON 
C. SUHTHTOKWIN 

CUV AND COUinY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 
THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAU SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 

CCKTTIWf HQ. 

1278 
K H TELAMON 0. immaim. 

CUV AND COUinY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 
THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAU SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 

CCKTTIWf HQ. 

1278 
K H TELAMON 

CHECKED 
D./SBRAHUK 

CUV AND COUinY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 
THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAU SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT SFWA COIITiTOL IIO. 

— REV1ÊED 
^ READ 

CUV AND COUinY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 
THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAU SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 
DBkVltS UO. 

= PB AMERICAS, INC. 

A. READ 

CUV AND COUinY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 

CIVIL 
SITE PLAN 

CV-101 
0 0 = PB AMERICAS, INC. R. EDWWDS 

CUV AND COUinY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 

CIVIL 
SITE PLAN swrr tto. 0 

WIE av. 
in. Bi 

CUV AND COUinY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 

CIVIL 
SITE PLAN swrr tto. 0 



I 

I 

i l 

E 

*! 

I 

I 

1' 
PLAN 

LEGEND: 

0 

B 

E 

PROTECT IN PWCE 
EXIsnNG FIRE HYDRANT 

PROTECT IN PLACE 
EXISTING MUNI POLE 

PROTECT IN PLACE 
EXISTING P/WKING METEI? 

PROTECT IN PIACE 
EXISIING SS VENT 

PROTECT IN PLACE 
EXISIING STREET SIGN 

PROTECT IN PLACE 
EXISTING STREET UGHT 

PROTECT IN PLACE 

EXISHNG TaEPHONE P U a BOX 
PROTECT IN PLACE 
EXISIING TRAFFIC SIGNAL 

PROTECT IN PLACE 
EXISTING TREES 

PROTECT IN PLACE 
EXISTING UTIUIY BOX 

PROTECT IN PLACE 
EXISIING WATER METER 

NOTE; 

1. FOR UNDER GROUND URLITY, SEE UT-DRAWiNGS, 

2. EXISTING FACIUnES ARE SHOWN SCREENED BACK, FOR 
REFERENCE ONLY. 

3. EXISTING UHLRY INFORMATION IS BASED ON RECORDS 
RECEIVED FROM U H m Y AGENCIES. THE LOCATION OF 
EXISTING UNDERGROUND UTIUTIES SHOWH ON THESE 
PI/NS ARE APPROXIMATE LOCATIONS, ACTUAL 
CONDITIONS MAY VARY. 

10' 

SCALE = r^ io ' 
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'sOflOOl EIEMsi 

TELAIVION 

PB AMERICAS, INC. 

CITY ANB coumY OF SAN FBANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 

DUECron OF raWSfOfflATlON 

THIRD STREET LIGHT RAIL PROGRAM 

PHASE 2 - CENTRAL SUBWAY 
TEMPORARY TBM RETRIEVAL SHAFT 

CIVIL 
ABOVE GROUND UTILITY 

SITE PLAN 

1278 
SfWTA COKFFOL ^0. 

CV-102 



LOAD FOR TEMPORARY STRUCTURE GENERAL NOTES FOR LOADING COMBINATIONS 

S T R U C T U R E D E A D L O A D S 

UJ 

D 

2 
a 
D 

WAa SYSTEM 
(ELIMENTS IN 
CONTACT Wim 
RETAINED 
EARTTT) 

fMIN MEMBERS 
(MEMBERS 
CARRYING 
COMHUIED 
LOADS) 

SECONDARY 
BRACING 

OWN WEIGHT AND 
REACTIONS FROM 
DEAD LOADS OF 
DECK STRUCTURE 
AND BRACING 
SYSTEM. 

OWN WEIGHT 

L I V E L O A D S A N D O T H E R L O A D S 

V E R T I C A L 

REACTIONS FROM UVE LOADS 
EXCUJDING IMPACT ON DECK 
Sn^UOTURE [LET] + [IT] 

WALKWAYS AND INCIDENTAL 
LOADS [ a w ] 

CONSTRUCTION EQUIPMENT [ I iH] 

H O R I Z O N T A L 

UTERAL EARTH PRESSURE [EHAR] 

DUE TO WEIGHT OF SOIL 
AHO SURCHARGE 

HYDROSTATIC PRESSURE fV/Ul 

AXIAL LOADS FROM END WALLS 

WHERE APPUCABlf 
[EHAR] AHD [WU] 

SIMPLE BEAM R a c H O N S 
FROM WAIL SYSTEM 

AXIAL LOADS FROM END WALLS 
WHERE APPLICABLE 

AXIAL LOAD EQUAL TO i% OF THE DESIGN AXIAL 
LOAD IN THE M « N BRACED MEMBER 

E A R T H Q U A K E L O A D S 

[ E O T ] 

LATERAL PRESSURE DUH TO 
EARTHQUAKE 

REACTION FROM WAU. SYSTEM 

NONE 

L O A D I N G C O M B I N A T I O N S 

( L R F D O N L Y ) ' 

LOAD SERVICE I (SEE GENERAL NOTES FOR LOADING COMBINATIONS) 

[DW] + [WU] + [DC] + [EV] + [EHS] + [EHAR] + [t iP] + 0,70[EQT] 

LOAD SERVICE II (SEE GEHERAL NOTES FOR LOADING COMBINATIONS) 

LOAO SEBMCE I + 0.5[TG] + 0,5[TU] + 0.6[SH] + 0.3[WS] 
WITHOUT [EOT] LOADING 

STRENGTH I (SEE TABLE FOR Tf-VAIUES & GENERAL HOTES FOR UJADING COMBINATIONS) 

Tp[DW] -F Tp[WU] + Tp[DC] + %m + Tp[EHS] + -^[EHAR] 
+ 1.76[UJ'] + 1.75[IJ^] 
+ 0.5/1.2[TU] +Txg[TO] + 0.5/1.2[SH] 

STRENGTH II (SEE TABl£ FOR Tp-VALUES & GENERAL NOTES FOR LOADING COMBINATIONS) 

Tp[DW] + Tf[WU] + Tp[DC] + + Tp[EHS] + -(.[EHAR] + 0.5[LLT] 

+ 0.5[LLWI + 0.5[aP] + 0,5[UJTT] + 0,5[LF] + 0.5[lT] 

+ 0.5[IH] + 0.5/1.2[TU] +Ttg[T'5] + 0.5/1.2[SH] + [EQI] 
1. CONreACTOR MAY USE ALLOWABLE STRESS DESIGN SUBJECT TO THE APPROVAL OF 

TTIE ENGINEER. 

• REFERENCES ARE TO AASHTO BRIDGE DESIGN SPECIRCATIONS U.S. CUSTOMWY UNITS. 

THE LARGER OF THE TWO VALUES PROVIDED FOR LOAD FACTORS OF TU, AND 
SH SHAII B E USED FOR DEFORMATIONS AND THE SMALLER VALUES FOR AU. 
OTHER EFFECTS. 

lie S H A U BE TAKEN AS; 

0.0 AT THE STRENGTH I & II UMIT STATES. 

1.0 AT THE LOAD SERVICE UMIT STATES I & II WHEN UVE LOAD IS NOT 
CONSIDERED. 

0.50 AT THE LOAD SERVICE UMIT STATES I & II WHEN UVE LOAD IS 
CONSIDERED. 

3. LOAD FACTORS SHAU. BE APPUED ACCORDING TO THE FOUOWING 
REQUIREMENTS: 

. IN LOAD COMBINATIONS WHERE ONE FORCE EFFECT DECREASES 
ANOTHER EFFECT, THE MINIMUM VAUJE S H A U BE APPUED TO THE LOAD 
REDUCING THE FORCE EFFECT. 

• THE LOAD FACTOR THAT PRODUCES THE MORE CRIUM. COMBINATION 
S H A a BE SELECTED. WHERE THE LOAD INCREASES THE STABIUTir OR 
LOAD-CAVING CAPACITY OF A COMPONENT, THE MINIMUM VALUE OF THE 
LOAD FACTOR FOR THAT LOAD SMI ALSO BE INVESTIGATED. 

• ALTHOUGH THE AASHTO U(FD BRIDGE DESIGN SPECIRCATIONS INDICATES 
THAT Tp ARE THE LOAD FACTORS FOR PERMANENT LOADS, THE SHOKNG 
DESIGN CRIHRIA SHOWN IH THESE COmRACT DRAWINGS HAVE ASSUMED 
THAT THE Tp LOAD FACTORS SHAU. SIMILARLY BE APPUED TO THE 
TEMPORARY LOAD COMBINATIONS. 

4. SEE AASHTO BRIDGE DESIGN SPECIRCATIONS FOR DERNITIONS OF LOADS DW, 
DC, EV, TG, TU, SH, AHD WS SHOWH IN THE LOAD COMBINATIONS. 

5. LOADS NOT EXPUCIRY DEFINED IN AASHTO HAVE THE FOUOWING DERNITIffllS: 

WU: GROUNDWATER LOAD (HYDROSTATIC) 
EHS: SURCHARGE LOADING R O M EARTH PRESSURE OR BUIU)ING SURCHARGE 
EHAR: AT REST HORIZONTAL EARTH PRESSURE AT RNAL CONSTRUCTION STAGE 
U P : ROOF UVE LOAD 
EOT; FORCES GENERATED BY BWTHQUAKE ERECTS ON TEMPORARY 

STRUCTURES 

TELAIVION 

mam 
D. MfWUMS / ^ S ' — C I T Y AKO COUWY OF SAN FHANCISCO 

1 ^ / ^ ^ ^ ^ ' ^ IVIUNICIPAL TRANSPORTATION AGENCY 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ DlfiECIOB OF TRMISfORrATlOH 

T H I R D S T R E E T L IGHT RAIL P R O G R A M 

PHASE 2 ~ CENTRAL SUBWAY 
TEMPORARY TBM RETRIEVAL SHAFT 

cwnwcr ho. 

1278 TELAIVION 0. KUBIW/smA 
/ ^ S ' — C I T Y AKO COUWY OF SAN FHANCISCO 

1 ^ / ^ ^ ^ ^ ' ^ IVIUNICIPAL TRANSPORTATION AGENCY 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ DlfiECIOB OF TRMISfORrATlOH 

T H I R D S T R E E T L IGHT RAIL P R O G R A M 

PHASE 2 ~ CENTRAL SUBWAY 
TEMPORARY TBM RETRIEVAL SHAFT 

cwnwcr ho. 

1278 TELAIVION 
D. AGRUUMS 

/ ^ S ' — C I T Y AKO COUWY OF SAN FHANCISCO 

1 ^ / ^ ^ ^ ^ ' ^ IVIUNICIPAL TRANSPORTATION AGENCY 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ DlfiECIOB OF TRMISfORrATlOH 

T H I R D S T R E E T L IGHT RAIL P R O G R A M 

PHASE 2 ~ CENTRAL SUBWAY 
TEMPORARY TBM RETRIEVAL SHAFT SfUIA CWOROL HO. TELAIVION 

A. READ 

/ ^ S ' — C I T Y AKO COUWY OF SAN FHANCISCO 

1 ^ / ^ ^ ^ ^ ' ^ IVIUNICIPAL TRANSPORTATION AGENCY 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ DlfiECIOB OF TRMISfORrATlOH 

T H I R D S T R E E T L IGHT RAIL P R O G R A M 

PHASE 2 ~ CENTRAL SUBWAY 
TEMPORARY TBM RETRIEVAL SHAFT 

A. R£*B 

/ ^ S ' — C I T Y AKO COUWY OF SAN FHANCISCO 

1 ^ / ^ ^ ^ ^ ' ^ IVIUNICIPAL TRANSPORTATION AGENCY 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ DlfiECIOB OF TRMISfORrATlOH 

EXCAVATION AND GROUND SUPPORT 
SHORING DESIGN CRITERIA 

SHEET 1 OF 3 

ES -011 
0 0 = ^ ^ PB AIVIEEIICAS, INC. R. HJWAROS 

/ ^ S ' — C I T Y AKO COUWY OF SAN FHANCISCO 

1 ^ / ^ ^ ^ ^ ' ^ IVIUNICIPAL TRANSPORTATION AGENCY 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ DlfiECIOB OF TRMISfORrATlOH 

EXCAVATION AND GROUND SUPPORT 
SHORING DESIGN CRITERIA 

SHEET 1 OF 3 
0 

DESĈPHDK rev. 
!». 

Bt CF£CKED /PPEKTAIj 

/ ^ S ' — C I T Y AKO COUWY OF SAN FHANCISCO 

1 ^ / ^ ^ ^ ^ ' ^ IVIUNICIPAL TRANSPORTATION AGENCY 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ DlfiECIOB OF TRMISfORrATlOH 

EXCAVATION AND GROUND SUPPORT 
SHORING DESIGN CRITERIA 

SHEET 1 OF 3 
0 



DESIGN LATERAL EARTH PRESSURE FOR SUPPORT 
OF EXCAVATIONS 

AVERAGE OF AT-REST Sc ACTIVE EARTH PRESSURES 
RETRIEVAL SHAFT 

NET GROUNDWATER 
PRESSURE 

RETRIEVAL SHAFT 

APPARENT PRESSURE DIAGRAM 
EXISTING 

GROUND LEVEL 

LATERAL PRESSURE DUE TO SURCHARGE LOADS 

BUILDINGS 
FACE OF BUILDING^ 

\ 4 

ORIGINAL GROUND 
LEVEL 1 

I 

BOTTOM 
OF FOUNDATION 

V/ 

V/ = 0 

0.4N(1 - ^ - ^ , ) FOR 0 ^ - ^ ^ 1.5 

62. 
PSF/FT 

Pb 

[ EXCA B O n O M OF 
EXCAVATION 

FOR > 1.5 

WHERE; 

N = NET BUILDING CONTACT PRESSURE (PSF) 
= Of - 120Df 

qf = THE SUM OF ALL THE DEAD LOADS OF THE 
STRUCTURE AND LIVE LOADS ACTING 
THEREON (PSF) . 
(LIVE LOAD MAY BE REDUCED IN ACCORDANCE 
WiTH UNIFORM BUILDING CODE, 
LATEST EDITION), 

a, H I , Df AS SHOWN (FT). 

THIS LATERAL PRESSURE W APPLIES ONLY WHERE BUILDINGS 
ARE NOT UNDERPINNED. 

TRAFFIC & CONSTRUCTION EQUIPMENT SURCHARGE SHOULD 
BE APPLIED TO HEIGHT Df IN ALL CASES. 

GENERAL NOTES 

1. REFER TO GEOTECHNICAL BASEUNE REPORT DATED 01 /21 /11 BY PARSONS 
BRINCKERHOFF FOR INFORMATION HOT SHOWN. 

2. THE LOADING Smm ON THIS DRAWING S H A U BE USED FOR TEMPORARY EARIH 
RETAINING STRUCTURES AT THE TBM LAUNCH BOX AND TBM RETRIEVAL SHAFT AND 
FOliOW THE SFMTA STRUCTURAL DESIGN CRITERIA. 

3. CONTRACTOR SHAU. PROVIDE SUFFICIENT TOLERANCES FOR EXCAVATION SUPPORT 
SYSTEM SUCH THAT OUT-OF-PLUMBNESS OF THE EXCAVATIOH SUPPORT SYSIEM WIU. 
NOT ENCROACH OH THE REQUIRED EXTERIOR STRUCTURAL WAU THICKNESS, 

4. CHANGES IM SOIL DESIGN PASSIVE RESISTANCES SHOWH ARE AT CHANGES IN SOIL 
TYPES AHD ARE SUBJECT TO VERIRCATION AND EFFECT OH DESIGN DURING 
CONSTRUCTION. 

5. SHORING WAIL ANO BRACING SYSTEMS S H A a BE ANALYZED USING THE AT-REST SOIL 
AHD HYDROSTATIC PRESSURE DIAGRAM WITH APPUCABLE SURCHARGES FOR A a STAGES 
OF EXCAVATION, BRACING REMOVAL AND BRACING REUOCATIOH. THE SHORING WAa AND 
BRACING SYSTEM S H A a ALSO BE ANALYZED USING THE APPARENT PRESSURE DIAGRAM 
FOR A a EXCAVATION STAGES WITH TWO OR MORE BRACING LEVELS I N - P U C E AS W E a 
AS A a STAGES OF BRACING REMOVAL AND BRACING RaOCATION. NO REDUCTIOH IN 
SOIL PRESSURES COMPUTED FOR THE R J a DEPTH EXCAVATION CONDIHON SHALL BE 
TAKEN DURING THE BRACING REMOVAL AND RaOCATION STAGES. THE DESIGN OF 
VARIOUS COMPONENTS OF THE SHORING SYSTEM S H A a DE BASED OH THE 
MOST-CRITICAL VALUES OBTAINED RTOM THESE ANALYSES. 

6. SOIL ARCHING SHAa NOT BE ASSUMED IN THE DESIGN OF SHORING MD^BERS. 

7. SURCHARGE LOADS: 

LATERAL PRESSURE mOM SURCHARGE LOADS S H A a BE SUPERIMPOSED ON SOIL AND 
HYDROSTATIC LATERAL PRESSURES. 

A a EXCAVATIOM SHORING SYSTEMS S H A a BE DESIGNED FOR NO a S S THAN THE 
TRAFFIC AND CONSTRUCTION SURCHARGE SHOWN ON THIS DRAWING. 

THIS LATERAL PRESSURE IS BASED ON AN ASSUMED CONSTRUCTION EQUIPMENT 
SURCHARGE OF 600 PSF. CONSTRUCTION EQUIPMENT SURCHARGE OH TEMPORARY 
DECKING S H A a NOT EXCEED 250 PSF. FOR HORE SEVERE CONSTRUCTION LOADING, 
SPECIAL ANALYSIS MUST BE HADE. 

SURCHARGE fflOM OTHER SOURCES (E.G., EXISHNG SffiUCTURES) SHAa BE 
CONSIDERED IN THE DESIGN OF EXCAVATIOH SHORING SYSTEHS AS APPROPRIATE. 

TOE EMBEDMENT NOTES 

1. TOE EMBEDMENT S H A a BE ANALYZED USING THE 
AT-REST SOIL ANO HYDROSTATIC PRESSURES WITH 
A P P U C A B a SURCHARGES, 

2. CANHLEVER SHORING WAUS SHAa BE ANALYZED IN 
ACCORDANCE WITH TENG'S SIMPURED METHOD PER 
THE USS SIEEL SHEET PIUNG DESIGN MANUAL. 

3. FOR SHORING SYSTEHS WIIH ONE a V E L OF 
BWCING, P i a TOE EMBEDMEOT S H A a BE 
COMPUTED BY BAIANCING MOMENTS ABOUT THE 
BRACING ELEVATION. 

4. FOR MULTI-LEVa BRACED SHORING SYSIEMS, P I U 
TOE EMBEDMENT S H A a BE COMPmED BY 
BAIANCING HOMEHTS RESULTING FROM LOADS 
ACTING BELOW THE LOWEST BRACING L E V a 

5. IF SUFFICIENT PASSIVE RESISTANCE IS NOT 
AVAILABa BELOW THE BOTOM OF EXCAVATION TO 
BALANCE MOMENTS BELOW THE LOV/EST BRACING 
LEVEL, THEM THE SHORING WAa MUST BE DESIGNED 
AS A CANTILEVER BELOW THE LOWESI BRACING 
LEVEL. CANTiaVER SHAa BE DESIGNED ASSUMINS 
A MIHIMUM WALL PENETRATION OF 5 FT. OR 0,2H, 
WHICHEVER IS GREATER, WHERE H IS THE DEPIH OF 
THE EXCAVATIOH, 

6. FOR SINGLE AND MULTI-LEVEL BRACED SYSTEMS, 
THE MINIMUM P i a TDE PROVIDED SHAa BE 30% 
GREATER THAN THAT CALCUUTED USING THE ABOVE 
METHODS. 

7. FOR CANTILEVERED SYSTEMS, THE MINIMUM P i a TOE 
PROVIOED S H A a BE 402 GREATER THAN THAT 
CALCUUTED USING THE ABOVE METHODS. 

8, TOE EMBEDMENT S H A a BE THE GREATER 
OF THE PENETRAllOH FOUND BY THE ANALYSES 
OUTUNED ABOVE OR REQUIRED RJR GROUNDWATCR 
CUT-OFF (SEE GEOTECHNICAL BASEUNE REPORT). 

BEARING CAPACITY AND MODULUS OF SUBGRADE REACTION 

STRUCTURE 
ALLOWABa BEARING CAPACITY 

(PSF) 
MODULUS OF SUBGRADE REACTION 

(PSl/INCH) 

TBM RETRIEVAL SHAFT 6,000 200 

LATERAL PRESSURE DUE TO EARTHQUAKE LEGEND 

AT-REST GRADIENTS & APPARENT PRESSURE MAGNITUDE TRAFFIC & CONSTRUCTION SURCHARGE BUILDING 

STRUCTURE P'ol P V P ' a j I-TEMP I-PERM Pb J 

TBM RETRIEVAL SHAFT 48 2 4 N/A 8 5 20H 49 

P ' o i , P '02, AND P"o3 ARE THE AVERAGE OF THE AT-REST AND ACTIVE PRESSURE GRADIENTS WITH 
UNITS OF PSF/FT PER FOOT OF HOREONTAL WAa LENGTH. 

Pb IS THE APPARENT PRESSURE IN UNITS OF PSF PER FOOT OF HORIZONTAL 
WALL a N G T H SHOWN IN THE APPARENT PRESSURE DIAGRAM ABOVE, 

i (S THE VERTICAL DISTANCE FROM STREET GRADE TO WATER TABLE OUTSIDE SHORING WALLS 
IN UNITS OF FEET AND J IS TKE VERTICAL DISTANCE FROM THE STREET GRADE TO THE 
WATER T A B a INSIDE THE SHORED EXCAVATION; CONTTACTOR SHALL VERIFY VALUES SHOWN 
AND NOTIFl' THE ENGINEER OF ANY DISCREPANCIES DURING A a STAGES OF CONSTRUCTION, 

1 0 0 p 3 f -

20' 

240 psf 

i I i U - 2 5 0 psf V E R T T C A L 
TRAFRC SURCHARGE 

LATERAL PRESSURE DUE 
TO CONSTRUCTION 
EQUIPMENT SURCHARGE 

FACE OF B U i a i N G - - . ^ 
ORIGINAL L • 
GROUND 
L E V a 1 

100 

PSF 

SOIL OR ROCK 

« 8 H 

H HEIGHT OF EXCAVATION (ft) 

-f- GROUNDWATER TABLE 

Pw WATER PRESSURE (pcf) 

psf POUND PER SQUARE FOOT 

pcf POUND PER CUBIC FOOT 

i -TEMP VERTICAL DISTANCE (ft) FROM STREET 
GRADE TO WATER TABLE OUTSIDE 
SHORING WALLS (TEMPORARY 
CONSTRUCTION CONDITION) 

I -PERM VERTICAL DISTANCE (ft) FROM STREET 
GRADE TO WATER TABLE OUTSIDE 
SHORING WALLS (PERMANENT L O N G -
TERM CONDITION). 

j VERTICAL DISTANCE (ft) FROM STREET 
GRADE TO WATER TABLE INSIDE 
SHORING WALLS (TEMPORARY 
CONSTRUCTION CONDITION) 
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DESIGN PASSIVE RESISTANCE FOR SUPPORT OF EXCAVATION SHORING 

TBM RETRIEVAL SHAFT 

GENERAL NOTES FOR ANALYSIS AND DESIGN 
OF TEMPORARY EXCAVATION SUPPORT STRUCTURES 

-EXISTING 
G R O U N D L E V E L 

ARTIFICIAL F ILL (Qaf) 

U N D I F F E R E N T I A T E D 
D E P O S I T S (Qu) 

A B O V E 
GROUNDWATER 

COLMA 
F O R M A T I O N (Qc) 

B E L O W 
GROUNDWATER 500(z-H)+ 

350(h1+h2+li3-H) 

TYPICAL SECTION 

z = 0 A T T H E G R O U N D S U R F A C E 

_ 2 _ 

THICKNESSES OF SOIL LAYERS 

S T R U C T U R E h1 h2 h3 

T B M R E T R I E V A L S H A F T 10 20 19 

MOTES; 

V A L U E S O F h i , h2, A N D h3 INDICATE T H E INITIAL T H I C K N E S S O F S O I L L A Y E R S PRIOR T O 
E X C A V A T I O N . T H E S E V A L U E S MAY V A R Y DURING T H E E X C A V A T I O N , A N D F O R F O R M U L A E T H E S O I L 
P R E S S U R E S S H O W N A R E A L S O V A U D W H E N A L A Y E R IS F U L L Y E X C A V A T E D . 

Z, h i . h2. A N D h3 IN UNITS OF FEET. 

(h l -H) > 0 

(h1+h2-H) i 0 

(hH-h2+h3-H) >_0 

EXPRESSIONS USED IN THE EQUATIONS ABOVE MUST BE POSITIVE, 
SET TO ZERO IF EXPRESSION YIEUBS A NEGATIVE RESULT. 

B. ABWJWJS 

1. DESIGN O F ALL TEMPORARY EXCAVATION SHORING SYSTEMS SHALL CONFORM TO THE '•STATE O F 
CAUFORNIA DEPART>.(ENT O F TRANSPORTATION TT^EJKHING AND SHORING MANAUL" (CTSM). LATEST 
EOmON, AND T H E PROVISIONS OUTUNED BELOW. IN THE EVENT O F CONFUCT, THE PROVISIONS 
OUTUNED BELOW S H A U CONTROL. 

2. DESIGN OF TEMPORARY EXCAVATION SUPPORT STRUCTURES S H A U B E TAKEN FROM THE FOLLOWING 
REFERENCES: 

STRUCTURAL STEEL - MANUAL O F S T E E L CONSTT5UCTI0N AMERICAN INSHTUTE O F S T E a CONSTRUCTION 
(AISC). CURRENT EDITTON EXCEPT THAT NO OVERSTRESS S H A U , B E PERMITTED, U.O.N. 

RONFORCED CONCRETE - BUIIDING C O D E REQUlRaiENIS FOR STRUCTURAL CONCRETE, AMERICAN 
CONCREIE INSTITUTE, (ACI 3 1 8 - C U R R E N T EDITION). 

TIMBER - CAUFORNIA BUIU)1NG C O D E (CBC) , CURRENT EDITION 

3 . SUPPORT OF EXCAVATION STRUCTURES S H A U . B E ANALYZED FOR A a CONDITIONS THAT MIGHT OCCUR 
DURING THE VARIOUS STAGES O F CONSTRUCTION, AMONG OTHERS, T H E S E CONDITIONS INCLUDE: 
INSTALLATION, RELOCATION AND REMOVAL OF STRUTS; FLOODING AND DEWATERING O F EXCAVATION; 
CONCRETING OF EXCAVATION BOTTOM. THE LOADING CONDITIONS ON OPPOSITE SIDES O F T H E 
EXCAVATION (MY NOT B E EQUAL DUE TO DIFFERENTIAL GROUND SURFACE A N D / O R SUBGRADE 
ELEVATIONS, DIFFERENTIAL SURCHARGE LOADING, CURVED EXCAVATION AUGNMENT, ETC. IN S U C H 
CASES, BOTH SIDES OF T H E EXCAVATION MUST BE DESIGNED FOR AND BE C O M P A T l s a WITH THE 
LARGER LOADING. 

4 . MEMBERS SUPPORTING V E R R C A L LOADS AS W E a A S LATERAL P R E S S U R E S H A a B E DESIGNED FOR 
COMBINED AXIAL LOADS AND BENDING MOMENTS. 

5 . SOLDIER P i a S , WHERE USEO, MAY B E ASSUMED A S F U a Y BRACED AGAINST BUCKUNG IN T H E PLANE 
OF UGGING IF T H E U G G I N G IS P U C E D AGAINST T H E INSIDE FLANGES O F THE PILES (TOWARD T H E 
EXCAVATION); OTHERWISE, BRACING MUST B E PROVIDED. IN THE PLANE PERPENDICULAR TO THE 
UGGING, THE UNBRACED LENGTH S H A a B E TAKEN A S THE DISTANCE BEIWEEN BRACED POINTS. 
S O a i E R PILES MAY B E ASSUMED TO B E FULLY BRACED IN BOTH PLANES AT OR B a O W T H E B O a O M 
OF THE EXCAVATION. 

6. T H E LOADS IN W A a s AND STRUTS FOR MULTI -LEVEL BRACED SYSTEMS S H A a B E COMPUTED ASSUMING 
T H E W A a IS CONTINUOUS. A RCTITIOUS SUPPORT AT OR BELOW SUBGRADE S H A a NOF B E ASSUMED 
FOR BRACING LOAD ANALYSIS USING T H E A T - R E S T SOIL AND HYDROSTATIC P R E S S U R E DIAGRAM WITH 
A P P U C A B a SURCHARGES. 

7 . STRUTS S H A a B E PRELOADED B Y JACKING TO A MINIMUM OF 50% OF T H H R UNFACTORED DESIGN 
LOAD. 

8 . CONNECTIONS S H A a B E OESIGNED FOR GRADUAL UNLOADING OF SIRUTS PRIOR TO THEIR REMOVAL 
A a COMPRESSION MEMBER CONNECIiONS, IN ADDITION TO BEING DESIGNED FOR THEIR COMPRESSIVE 
LOADS, S H A a B E DESIGNED FOR TENSION AND SHEAR EQUAL TO A MINIMUM OF 10% O F T H E 
COMPRESSIVE LOAD, U N a S S T H E ACTUAL TENSION AND SHEAR A R E GREATER. 

9 . PROVISIONS S H A a B E MADE T O PROTCCT STRUTS AGAINST EXCESSIVE DEFORMATIONS AND STRESS 
VARIATIONS INDUCED BY TEMPERATURE RUCTUATIONS. 

10. A V A I U s a GEOTECHNICAL DATA S H A a B E USED IN CONJUNCTION WITH INDICATED CRITERIA IN T H E 
SELECTION, ANALYSIS AND DESIGN O F EARTH SUPPORT SYSTEMS. 

11. T H E CONTRACTOR S H A a MAKE ITS OWN ASSESSMENT OF EXISTING CONDITIONS, INCLUDING ADJACENT 
PROPERTf , WHETHER PRIVATE OR P U B U C , AND O F T H E P O S S I S a EFFECTS OF ITS PROPOSED 
TEMPORARY V/ORK, CONSTRUCTION METHODS, AND SEQUENCING, AND S H A a S E a C T AND DESIGN S U C H 
SUPPORT SYSTEMS. CONSTRUCTION METHODS AND DETAILS A S W i a A S S U R E SAFEIY TO T H E P U B U C , 
ADJACENT PROPERTY AND OF T H E COMPLETED WORK. 

12. EXCAVATION SUPPORT SIRUCTURES FOR SUBWAY CONSIRUCTION S H A a B E I N S T A i a o WITH ADEQUATE 
CLEARANCE BEIWEEN T H E INSIDE F A C E O F T H E EXCAVATION SUPPORT AND T H E THEOREHCAL OUTSIDE 
F A C E O F T H E SUBV/AY W A a OR BASE SLAB, TO ACCOMMODATE INSfAlUTION TOLERANCE AND T H E 
WATERPROORNG. 
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GROUND 
SURFACE 

3. 
GROUND 
SURFACE-

S - H -

STAGE 1 

® INSTALL COMPENSATION GROUTING PIPES, AND 
INSTRUMENTATION. 

(D CONSTRUCT GUIDEWALLS. 

(D INSTALL PILES, REPEAT ® WO Q) UNTIL PILE 
CONSTRUCnON IS COMPLETE ON AD. SIDES. 

® INSTALL JET GROUT. 

© EXCAVATE TO BELOW BRACING LEVEL 1, EXPOSE PILE STEEL 
( a ) INSTALL BRACING LEVEL 1, 

( 7 ) START DEWATERING. 

I 

[—1-

I I 

-I—! 

•1—! 

E — I -

CONSTRUCTION SEQUENCE 

® 

® 
@ 
® 
@ 
@ 

STAGE 2 

EXCAVATE TO BROW BRACING LEVEL 2. 

INSTAa BRACING LEVR 2. 

EXCAVATE TO BROW BRACING L E V a 2. 

INSTAa BRACING I B t L 3. 

EXCAVATE TO BOnOM. 

POUR BASE SLAB. 

REMOVE BRACING U V E L 3. 

INSTALL ROOF DECK AND RESTORE SITE. 

NOTES; 

1. FOR GENERAL STRUCTURAL NOTES, SEE 
DRAWING ST-QQ1. 

2. HINIMUM STAR PACKING LENGTH S H A a BE 
BASED m WORST CASE INWARD P i a 
INSTAaWION. 

3. CONNECTION DETAILS SHOWN FOR 
SUGGESTED CONCEPTUAL DESIGN ONLY. 
CONNECnONS S H A a BE DESIGNED BY 
FABRICATOR'S ENGINaR BASED ON LOADS 
PROVIDED. 

+. SIYR0FOAI.I OR EQUIVAaNT SHALL BE USED 
DURING P i a INSTAUATION TD FACIUTATE 
BUND BOLTS INSTAUATION. 

2 ' - 1 0 ' 
ID OF CASING CASING TO BE REMOVED 

DURING CONCREIE PLACEMENT 

REMOVE CONCREIE FOR 
BRACING CONNECTION 

SCAa; 1-1 /2"= r - O " SCALE a 1"=80' PILE DETAIL. 
S C A a i l 1/2"=1'-0'' 
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NOTES; 

FOR GENERAL STRUCTURAL NOTES, SEE 
DRAWING ST-001. 

DESIGN UNE 

WP 3 • 
PRIMARY pile; TTP 

TUNNEL (NIC) 

$ SHAFT 

25-8 ' 

I SHAFT TT?EATEO ZONE FOR 
TBM BREWTHROUGH 

OUTSIDE FACE 
OF HEADWALL 

20'-0" 

^N8 TTWCK 

I SECANT WAU. 

PLAN SECTION 

8* 12' 16' 20' 
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LEGEND 

30)15 REPORT 
NUMBER REFERENCED 

BORiNG NAME 

BORING LOG - OTHERS CPT LOG BORING LOG USCS SOIL CLASSIFICATION 

TOP OF BORING-

GROUND SURFACE -

INFERRED CONTACT • 
QUERIED WHERE UNCERTAIN 

BOTTOM OF BORING-

DISTANCE AND 
DIRECHON PROJECTED TO 
GEOLOGIC SECTION 

SLEEVE FRICTIOH-

TOP OF CPT 

- GEOLOGIC SOIL 
CLASSIFICATION 

BOnOH OF CPT BORING 

. ^ ^ ^ ( P ) INDICATES PIEZOMETER 

BORING NAME ^.C^X^' 

DISTANCE AND f^\°^'—DISTANCE AND 
DIRECTION PROJECTED TO DIRECTION PROJECTED TO 

TOP OF BORING-iS GEOLOGIC SECTION 

GEOLOGIC SOIL ClASSinCATTON 
GRAPHIC SYMBOL, SEE USCS 

21 r " 

GEOLOGIC SECIION 

CONE RESISTANCE 

EPF EQUIVALENT BLOWCOUNT-

ENO OF BORING (EOD)-
IN FEET. BGS 

CH: High Plosticily Cloy 

m CL-MU Silty Clay 

GV/; Well Graded Gravel 

^ CL: Low PlaslicKy Cloy 

^ GC: Clayey Gravel 

n3 GW-GC: Vfell Graded 
^ Gravel with Cloy 

1 3 GP: Poorly Groded Gravel 

M GM: Silty Gravel 

El 

" SOIL CLASSIFICATION LEGEND 

12 — PERCENT PASSING jf200 SIEVE 

OL: Low Plasticity Organic 
Silt or Cloy 

GV/-GM: Well Groded 
Grovel with Sill 

SM: Silty Sand 

SW-SC: Well Graded Sond 
wHh Cloy 

SW-SM: Well Graded Sand 
with Silt 

SC; Clayey Sand 

1̂  SW; Well Graded Sand (jg 

g BEDROCK; SS = Sandstone; SH = Shale; SLT = Siltstone; M= Melange; MS = Meta-Sandstone 

GEOLOGIC UNITS 
SURRCIAL DEPOSITS 

MH: High Ploslioity Sill 

GP-GC: Poorly Graded 
Gravel wilh Cloy 

ML; Low Plasticity Sill 

SP; Poorly Graded Sand 

SC-SM: Cloyey Sand 
with Silty Sand 

ASPHALT 

SP-SC: Poorly Graded Sand 
with Clay 

GP-GM: Poorly Graded 
Gravel Willi Silt 

OH: High Plasticity Organic 
Silt or Cloy 

SP-SM: Poorly Graded Sand 
with Sill 

COBBLES 

CONCREIE 

SYMBOLS 

TOP OF BEDROCK 

SIABIUZEO GROUNDWATER LEVR OBSERVED 
AND DAIE MEASURED 3/20/08 

NOTES: 

1. ELEVATION DATUM - CCSF 

2. CONTROL LINE STATIONING USED FOR GEOLOGiCAL PRORLE 

3. THE LOGS OF BORINGS /WD RELATED INFORMATION SHOWN ON 
THE SECTIONS DEPICT SUBSURFACE CONDITIONS ONLY AT THOSE 
SPECIFIC LOCATIONS AND AT IHE PARHCUIAR TIME THE 
EXPLORATION WORK WAS PERFORMED. THE PASSAGE OF TIME MAY 
RESULT IN A CHANGE IN SOIL AND GROUNDVttTER CONDITIONS AT 
THESE LOCATIONS. IHE GEOLOGIC CONOmONS AND CONTACTS 
SHOWN BETV/EEN BORINGS ARE INTERPRETATIONS, BASED OH 
AVAILABLE INFORMATION AND HADE IN ACCORDANCE Willi 
ACCEPTED GEOLOGICAL PRACTICES AND PRINCIPLES. THE ACTUAL 
CONHGURAHON OF SUBSURFACE GEOLOGIC UNIIS AND HAlERIAtS 
MAY DIFFER FROM IHESE IHTERPREIATIO,NS. 

4. GEOLOGIC UNIIS QUERIED V/HERE EXISTENCE UNCERTAIN. 

5. NO WARRANTS AS TO IHE ACCURACY OF IHE TOPOGRAPHIC 
SURVEY USED AS IHE BASIS FOR THESE DRAWINGS IS GIVEN OR 
IMPLIED. TOPOGRAPHIC SURVEY FEATURES AHD LOT BOUNDARIES 
ARE APPROXII^ffE ANO DO NOT REFLECT IHE ACTUAL OR LEGAL 
POSITION OF ANY EXISIING STRUCTURE SHOWN. BUIIDING UNES, 
WHERE SHOWN, DO NOT SHOW ALL BUILOING INFORMATION SUCH 
AS CANOPIES, OVERHANG PROJECTIONS OR ACCESS, 

Qaf 

Qd I 

I Qm I 

Qc 

Qo 

Qcol 

Artificial RII (Holocene): Generolly consists of very loose to medium dense 
Sand (SP), Silty Sand (SM), and medium stiff Sandy Cloy (CL); locolly wiUi 
miscellaneous debris (bricks, wood, melol, concrele, gloss, eto.). Much of 
this deposit originoles from the underlying Dune Sond (Qd). 

Dune Sond: Generally consists of loose to medium dense poorly-graded 
fine lo medium grained aeolian Sand (SP). 

Boy Mud/Morsh Deposit: Generally consists of very soft to soft. darl< greenish 
gray to black organic-rich Clay and Sondy Cloy (CL lo CH). 

Undifferentiated Deposits: Generolly consists of medium stiff (o stiff brown Sondy 
Cloy (CL) and medium dense to dense brown Clayey Sand (SC). May 
comprisa colluvium, alluvium, or Colma Formalion, 

Colma Formation - Generally consisls of well-bedded dense 
to very dense Sond (SP to SM) with interbedded stiff to very stiff Clay and 
Sandy Cloy (CL). Where observed in Project borings, beds range from 1 
inch to greater than 2 fact thick. Color is typically brown lo yellowish brown, 
with red, orange, and groy moiling. 

Undifferentiated Old Boy Deposits: Generally consists of interbedded 
dense to very dense Sand (SP) and Silly Sand (SH) ond stiff to very stiff 
Cloy (CL); locally contolns lenses of shell fragments. This unit also contains 
Older Boy Clay and Mud, which typlcoily are stiff Clays and Silts that are 
gray lo greenish gray in color. 

Colluvium: generolly consisls of very stiff brown to groy Sandy Cloy (CL) 
lo Clayey Gravel (GC). Appears to ba decomposed bedrock/residual soil. 

is. 

FRANCISCAN COMPLEX BEDROCK 

Whore observed in projecl borings, this unil is highly variable in composition, hardness, 
and strenglh, ranging from soft lo hard and from friable to moderately strong. Observed fracture 
spacing varies from vary close (< 0.1 fl) lo close (0.1 to 0.3 ft) and, in general, tha severity of 
weathering decreases slighly with deplh. 

FRANCISCAN COMPLEX. UNDIFFERENHAIED; p IKANCISCAN COMPLEX, UNDIFFERENIKltU; 
§§ I Î Jf I includes sandstone, meta-sandstone, shoie. siltstone, serpenUne, and melonge. 
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LEGEND 

4" BORING FOR CENTRAL SUBWAY 

A CPT FOR CENTRAL SUBIVAY 

PIEZOMETER FOR CENTRAL SUBVttY 

® BORING OR TEST PIT 

• BORING WITH TOP OF BEDROCK ELEVATION 
(USGS, 1961) 

NOTESi 

1. BASE MAP DATA AND TUNNEL AUGNMENT 
PROVIDED BY SFMTA. 

2. BORINGS/TEST PITS BY OTHERS INCLUDE 
UNIQUE 1,0. (IN PARENTHESES). THESE LOGS 
ARE CONTAINED IN PROJECT FILES. 

3. AU. BORINGS/PIEZOMEIERSAESI PIT 
LOCATIONS ARE APPROXIMATE. 
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NOTE; 

t. FOR B0RIN5 PLAN LOCATIONS REFER TO 
DRAWING EXGT-101. 
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GENERAL NOTES 
AMERICAN CONCRETE INSTITTflE, ACI 318 BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE 

CAUFORNIA BUIUJING CODE, CBC TTTLE 24 

AMERICAN INSTITUTE OF S T E a (AISC) SPECIRCATIOH FOR STRUCTURAL STEEL B U W N G S 

AMERICAN WEUMNG SOCIEIY (AWS) Dt.1 SmUCTURAL WEUJING CODE - STEEL 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

AMERICAN SOCIEIY OF C M L ENGINEERS, (ASCE) MINIMUM DESIGN LOADS FOR BUIU)INGS AND OTHER STRUCTURES 

AMERICAN ASSOCATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO) WO BRIDGE DESIGN SPECIFICATIONS 

REINFORCED CONCREIE 
PRIMARY P l l£ CAST-IN-PLACE CONCRETE: f'c = 3,000 PSI 

SECONDARY PIIE CAST- IN-PLACE CONCRETE: f'c = 5.000 PSI 

MUD S U B : fo = 2,000 PSI 

BASE SLAB: f'c = 3,000 PSI 

REINFORCING SIEEL (A706 AHD GFRP); ly = 60,000 PSI 

NON-SHRlNK GROUT ASTM 1107 f'c - 6,000 PSI 

GENERAL 
THE SECANT PILE SHAFT DESIGNED HEREIN V/IU. BE CONSIRUCTEO FOR THE RETRIEVAL OF THE C E N T A L SUBWAY 1252 
T U N N a BORING MACHINE. THE SHAFf S H A a BE CONSTRUCTED AT 1731-17+1 POWEa SffiEET PER THE SFIMA'S 
AGREEMENT WITH THE CURRENT PROPERTl' OWNER, 

STRUTS SHAa BE PRELOADED BY JACKING TO A MINIMUM OF 50% OF THEIR UNFACTORED DESIGN LOAD. HOWEVER 
CONSIDERATION MUST BE MADE AT SHAaoW DEPTHS ADJACENT TO EXISTING STRUCTURES SUCH THAT PRE LOADING WILL 
NOT DAMAGE OR ADVERSELY AFFECT SUCH SmUCTURES. 

C6NNECTI0NS S H A a BE DESIGNED FOR GRADUAL UNLOADING OF STRUTS PRIOR TO THEIR REMOVAL A a COMPRESSION 
CONNECTIONS, IH ADDITIONS TO BUNG DESIGN FOR THEIR COMPRESSIVE LOADS SHAa BE DESIGNED FOR TENSION AND 
SHEAR EQUAL TO A MINIMUM OF lOJi OF THE COMPRESSIVE WAD, UNaSS ACTUAL TENSION ANO SHEAR ARE GREATER. 

DESIGN BASIS 

ROOF 
LIVE LOAD: 

HYDROSfATIC PRESSURE: 
(WATER T A B a AT SURFACE LEVEL) 

SOIU 

20 PSF OF 300 LB CONCENTRATED IflAD 

s a SHORING CRIIERiA 
ES-DRAWIMGS 

cg.Hsm.U.CTiqN..AREA 
WORK AREA S H A a BE FENCED AND BARRICADED FTTOM PUBLIC ACCESS. CONSIRUCTION AREA TRAFFIC RESTRICTION S H A a 
CONFORM TO SPECinCATlON. 

LEGEND 
& 
L 

S 
# 
C OR HC 

> 

< 
% 

t 

AND 
A N o a SECTION 
AT 
BAR SIZE 
CHANNa SECTION 
CONTROL POINT 
DIAMETER 
EQUAL TO 
GREATER THAN 
GRKIER THAN OR EQUAL TO 
a S S THAN 
LESS THAN OR EQUAL TO 
PERCEfTTAGE 
WORK POINT 
WIDE FLANGE SECTION 
GROUND WATER T A B a 

BlACKfia PERMANENT 

B A C K n a TEMPORARY 

CONCRETE IN SECTION 

' ^ y / / / ^ , DEMOUTION - STRUCTURAL 

GROUND UKE 

JET GRQUT 

J H GROUT AT P i a CONTACTS 

C, SIRUCTURAL STEa.FRAMING 

IN ADDITION TO THE COMTRACT DRAWINGS AND SPECIFICATIONS, THE FOaOWlNG 
REQUIREMENTS RELATE TO THE DESIGN, FABRICATION AND ERECTION OF STRUCTURAL 
STEEL FOR THIS COHTRACT: 

1. THE BASIC CODE FOR DESIGN ANO FABRICATION OF STRUCTURAL S I E a IS THE 'CODE OF STANDARD PRACTICE FOR 
STEEL BUIUIINGS AND BRIDGES". AMERICAN INSTITUTE OF STEEL CONSTRUCTION. APRIL 14, 2010. UNDER SECTION 3. 
"DESIGN DRAWINGS AND SPECIFICATION, ART Ica 3.1.2.', THE OPTION SPECIFIED FOR THIS CONTRACT IS; (OPTION 3) IN 
THE STRUCTURAL DESIGN DRAWINGS OR SPECIRCATIONS, THE CONNECTIONS S H A a BE DESIGNATED TO BE DESIGNED 
BY A UCENSED PROFESSIONAL ENGINEER WORKING FOR THE CONTACTOR'S FABRICATOR. IN ADDITION, THE 
PROaSSIOHAL ENGINEER S H A a BE UCENSED IN THE STATE OF CAUFORNIA. 

THE DESIGN CRITERIA FOR CONNECTION LOAD TABLES PROVIDED BY THE COHTRACT DRAWINGS IS LOAD AHD RESISTANT 
FACTOR DESIGN (U^FO). LOAD TABLES ARE PROVIDED FOR SHEAR CONNECHONS, MOMENT CONNECIIONS, Pm BRACING 
CONNECTIONS. THE CONNECTIONS SHOWN ON THE DRAWINGS THAT HAVE BEEN PROVIDED WITH LOAD TABUES S H A a BE 
CONSIDERED SCHEMATIC FOR ONE OF THE ABOVE THREE TYPICAL COHNECTIOH TYPES, AT LEAST 30 DAYS PRIOR TO 
SUBMITTAL OF SHOP AND ERECTIONS DRAWINGS, THE CONTRACTOR S H A a PROVIDE DOCUMENTATION SUBSTANHATING 
THE CONNECTION INFORMATION IN THE FORM OF S A M P a CALCUUTIONS FOR TYPICAL CONNECTIONS. 

SHOP AND ERECTION DRAWINGS S H A a BE ACCOMPANIED BY RNAL SUBSTANTIATING CONNECTION INFORMATION IH THE 
FORM OF CALCUUTIONS FOR A a OPTION 3 CONNECTIONS AHD A LETTER STATING THAT THE SHOP ANO ERECTION 
DRAWINGS INCORPORATE OPHON 3 DESIGH REQUIREMENTS. TTIE CONNECTION DESIGN INFORMATIOH ON THE SHOP AND 
ERECTIONS DRAWINGS S H A a BE SIGHED AHD S E A a O BY THE UCENSED PROFESSIONAL ENGIHEER IH RESPONSIBa 
CHARGE OF THE CONNECTION DESIGNS, PROVIDE CROSS REFERENCING INFORMATION OH THE DRAWINGS TO DESIGN 
INFORMATION FDR THE PURPOSE OF SFMTA REVIEW. 

2. FIEU) CONHECTIONS S H A a BE BOLTED OR WEU)ED USING HUEF OHLY W£U)S UNUSS OTHERWISE AaOWED BY 
THE SFMTA'S EHGINEER OF RECORO; 

3. WHERE CONNECTIONS DERNE THE SIZE AND NUMBER OF BOLTS OR SIZE AND UNGTH OF WEU)S, NO S E A a D 
DESIGN BY THE FABRICATOR IS REQUiRED; 

4. MOMENT CONNECTIONS BEIWEEN S E W S AHD COLUMNS WILL BE PREQUAURED CONHECTIONS FOR SEISMIC 
APPUCATION IN ACCORDANCE WITH AHSl/AISC 358-05, INCLUDING SUBSEQUENT SUPPaMEHTS IN FORCE AT THE 
TIME OF THE AWARD OF THE CONreACT; 

5. MOMENT CONNECTIONS BETWEEN TWO END TO END BEAMS OR COLUMNS W i a BE F U a STRENGTH MOMENT AND 
SHEAR CONNECTIONS DESIGNED FOR THE STREHGTH OF THE SMAUER SECTIOH; 

ASTl,! A992, GRADE 50, OR ASIM A913, GRADE 70 AS IHDICATEO; 
ASTM A36, ASTM A572, GRADE 50, ASTM A514, GRADE B, OR A516, 
AS INDICATED; 
ASTM A572, GRADE 50, WHERE INDICATED, OR ASTM A36, TfPICAL U H a s S 
NOTEO OTHERWISE; 
API 5L GRADES X5D AND X70, M S INDICATED; 
ASTH A325 OR ASTM A490; 
ASTM F1554. GRADE 36 U N a S S NOTEO OTHERWISE 
ASTM A108, HIN. YIEU) P0INr=50 KSI; 
MIN, T E H S i a STRENGTH=60 KSI; 
ASTM A653, SS GRADE 60, WITH G60 GALVANIZED COATING; 
ASIM A307, GRADE A; 
AISI C -1035 , CARBON S T E a 

;, WIDE RANGE SHAPES 
CHANNELS 

PUTE 

PIPE STRUTS AHD PILES 
HIGH SIRENGIH BOLIS 
ANCHOR BOLTS 
HEADED SHEAR SIUD 
ANCHORS 
s m DECKING 
THREADED RODS 
FORGED HARDWARE 

STEEL WORK SHALL CONFORM TO A U REQUIREMEHIS OF AISC, CODE OF STANDARD PRACTICE FOR S I E a BUiaiNGS 
AHD BRIDGES, U1EST EOmON. 

ABBREVIATIONS 
ADD'L ADDtnONAL 

BDT. BOTFOM 

C / L CENTERUNE 
C.I.P, CAST IH P U C E 
c m , CLEAR 
CONC. CONCRETE 
CONN. CONNECTION 
CONI. CONTINUOUS 
CJ CONSIRUCIION JOINT 

DIAG. DIAGONAL 
0 D I E T E R 
DIA, DIAMETER 
DN DOWN 
DWG DRAWING 

EA EACH 
a EaVAHON 
EQ EQUAL 

FIN RNISH 
FI H E ! 
FTG FOOTING 

GR^P G U S S RBER REINFORCED POLYMER 

HORIZ. HORIZOMTAL 

IN. INCH 

LB. POUND 
UN. UNEAR 
a UNEAR f a r 

MAX. MAXIMUM 
MIM. MINIMUM 

NIC NOT IN COHTRACT 

PCF POUNDS PER CUBIC FOOT 
PL P U T E 
PROJ. PROJECT 
PSF POUNDS PER SQUARE FOOT 
PSI POUNDS PER SQUARE INCH 

REINF. REINFORCING 

SECT SECTIOH 
SPA SPACES 
SPECS. SPECIRCAHOHS 
SIM. SIMILAR 
STA. STATION 
STD STANDARD 

T&8 TOP AHD BOnOM 
T.O.C. TOP OF CONCRETE 
TYP TfPICAL 

UOH UNIESS OTHERWISE NOTEO 

VERT, VERTICAL 
VIF VERIFY IN R E a 
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GENERAL ARRANGEMENT 

NOTESi 

1. FOR GENERAL SIRUCTURAL NOTES 
SEE DRAWING ST-001. 

2. H O T W A a PILES ARE RQNFORCEO WITH 
A706 STEEL REINFORCEMENT, SEE ST-201 
lc ST-202. REMAINING PILES ARE 
REINFORCED WITH A992 GR 50 WIDE 
FLANGE SIEEL CR PLAIN CONCREIE. 
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NOTES! 

1, FOR GENERAL STRUCTURAL NOTES 
SEE DRAWING ST-OOI. 
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NOTES: 

e SHAFT 
1. FOR GENERAL STRUCTURAL NOTES 

SEE DRAV/ING ST-001. 

2. FOR STRUT AND WALE PROPEIiTIES SEE 
DRAWING ST~203, 

3. -
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I, FOR GENERAL STRUCTURAL NOTES 
SEE DRAWING ST-001, 
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NOTES: 

1. FOR GENERAL SmUORiRAL NOTES 
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DHECIOn OF TRAHSPOflTATON 

S T R U C T U R A L 
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I 

I 
E 

I 

^ SHAFT % TBM 
12 ' -0 1/2" 

PILES CUT BY TBrVl 
SCALE: HTS 

A 1 B 2 C 3 D 4 E 5 F 

HEADWALL ELEVATION 

SECTION 
HFS SIM ABOUT Q. 

2" MIN NON-SHRINK GROUT 
HEIGHT = FULL WIDTH OF WALE 

HEADWALL PILE 
GFRP NOT SHOWN 
FOR ClARflY) 

FULL HEIGHT STIFF 
PLATE 1", Tfl^ 

W35 WALE 

t WALE 

E L 64.00' 

HEADWALL LAYOUT 

PILE ID DIST. FROM 
SHAFT 

CENTER U N E 
(FT) 

E L PILE 

TOP (FT) 

E L SOFT EYE 
T O P (FT) 

E L SOFT EYE 
BOTTOM (FT) 

E L PILE 
BOTTOM 

E L PILE 
B O n O M 

CONNECTION 

(NOTE 6) 

A - X 60.00 -6 .00 YES 
B - X 60.00 -6 ,00 
C - X 60.00 -6 ,00 YES 
0 - X 60,00 -6 ,00 
E - X 60.00 -6 ,00 YES 
F ~ x 6D.D0 -6 ,00 CSL 
G X 60.00 -6 .00 YES 
H X 60.00 -6 ,00 
1 x 60.00 -6 ,00 YES 

J X 60.00 -6.00 
K X 6000 -6,00 YES 

1 - X 60.00 -6 .00 
2 - X 60.00 -6 .00 
3 - X 60.00 -6 ,00 
4 " X 60.00 -6 .00 
5 - X 60.00 -6 .00 
6 - X 60.00 -6.00 CSL 
7 X 60.00 -6.00 
8 X 60,00 -6 .00 
9 X 60.00 -6 ,00 
10 X 60,00 -6 ,00 

NOTESi 

1. FOR GENERAL STRUCTURAL NOTES, SEE 
DRAWING ST-001 , 

2. HOOKS TO BE DESIGNED BY COmTWCTOR, 

3. DISTANCE SPACER, STIFFENING RING AND 
BOnOM PLATE TO BE DESIGNED BY 
CONTRACTOR. 

4. SPUCES SHALL CONFORM TO AC1-31B, 
MINIMUM SPUCES POSITIONS SHOWN. 
COHTRACTOR TO USE ADDIRONAL SPUCES 
AS NEEDED PER HIS MEANS ANO METHODS, 
SUBJECT TO COMPLY WITH ANY MANDATORY 
REQUIREMENTS, 

5. AVOID SPUCES AT POINTS OF MAXIMUM 
SraESS WHENEVER POSSIBLE. 

6. CONNECTION SWIL BE PROVIDED OR 
SHOWN ON DETAIL A OF THIS SHEET. AU. 
OTHER HEADWAU. PILES SHALL ONLY 
REQUIRE GROW PACK, 

LEGEND: 

^ s o n E f E 
^ AREA - ZONE B 

TOLERANCE TUNNEL 
AND R0NFORCEHENT PIACEMENT (22.00') C SHAFT 

2" MIN GROUT PACK 
BETWEEN WALE ANO PILE 

SECTION 
SCALE: r » I ' - O ' 

3/i"t ADHESIVE ANCHOR 
(GFRP 9 LEVEL 3) 

t T B M t T B M 

HEAOWAU. PILES 

SECONOAKr PILE 

PLAN 
SCALE: 1/4" = I '-O" 

P U T E l ' - 0 " x 1 ' - D ' x r 

SCAIE; 1 " r - 0 ' 

in 
CO 

DACE 

TELAIVION 

PB AMERICAS, INC. 

CftY AND COUtnY OF SAN FRANCISCO 
IVIUNICIPAL TRANSPORTATION AGENCY 

mWOS OF IKAHifOdlWIOH 

T H I R D S T R E E T L I G H T RAIL P R O G R A M 

PHASE 2 - CENTRAL SUBWAY 
TEMPORARY TBM RETRIEVAL SHAFT 

S T R U C T U R A L 
T B M R E T R I E V A L S H A F T 

H E A D W A L L L A Y O U T 

1278 
SFUTA COJm?0L KO. 

ST-201 



MINIIViUlVI REQUIRED REINFORCEMENT 
HEADWALL PRIMARY PILE 

NOTES; 

1. FOR GENERAL STRUCTURAL NOTES, SEE 
DRAV/IHG ST-001. 

W36 V/AIE 

GROUT PACK 
SCALE; V4"=1 ' -0" 

LONGITUDINAL REINFORCEMENT 

SKIN RaNFORCEMENT 

TRANSrarSE REINFORCEMENT 

6" 1̂  6 ' 

PRIMARY PILE REINFORCEMENT 
SCALE: 1 1/2"=r-0' 

PRIMARV LONGITUDINAL 
DIRECTION 

TRANSVERSE REINFORCEMENT 
(GFRP-HOOPS) 

SKIN REINFORCEMENT 
(EACH SiDE) 

REINFORCEMENT 
ZONE 

NUMBER 
OF BARS BAR SIZE BAR SIZE SPACING (IN.) NUMBER 

OF BARS BAR SIZE 

ZONE A 6 §u §5 4 3 lf7 

ZONE B 6 (GFRP) if11 #5 4 3 (GFRP) i7 

ZONE C 6 #5 4 3 n 

MINIMUM REQUIRED REINFORCEMENT • 
HEADWALL SECONDARY PILE 
PRIMARY LONGITUDINAL 

DIRECTION 
TRANSVERSE REINFORCEMENT 

(GFRP-HOOPS) 

REINFORCEMENT 
ZONE 

NUMBER 
OF BARS BAR SIZE BAR SIZE SPACING (IN.) 

ZONE A 12 #11 #5 4 

ZONE B 12 (GFRP) #11 #5 4 

ZONE C 12 #11 f5 4 

- TRANSVERSE REINFORCEMENT 

TRANSVERSE REINFORCEMENT 

SECONDARY PILE REINFORCEMENT 
SCALE; 1 1/2"=r-0 ' 

/ ^ ^ ^ ^ ^ h \ c n Y ANO COUHn" OF SAN FJMNCISCO 

l^n^^^^ MUNICIPAL TRANSPORTATION AGENCY 

\ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^^^^^ 

N ^ ^ ^ ^ ^ ^ ^ ' ^ DiRancn of ibahsporutbn 

T H I R D S T R E E T L IGHT RAIL P R O G R A M 
PHASE 2 - CENTRAL SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 

COKTIVCT KO. 

1278 OmK.t 
0. KURHmSKWA 

/ ^ ^ ^ ^ ^ h \ c n Y ANO COUHn" OF SAN FJMNCISCO 

l^n^^^^ MUNICIPAL TRANSPORTATION AGENCY 

\ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^^^^^ 

N ^ ^ ^ ^ ^ ^ ^ ' ^ DiRancn of ibahsporutbn 

T H I R D S T R E E T L IGHT RAIL P R O G R A M 
PHASE 2 - CENTRAL SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 

COKTIVCT KO. 

1278 
CtlECKEa 

0. aurajuhs 

/ ^ ^ ^ ^ ^ h \ c n Y ANO COUHn" OF SAN FJMNCISCO 

l^n^^^^ MUNICIPAL TRANSPORTATION AGENCY 

\ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^^^^^ 

N ^ ^ ^ ^ ^ ^ ^ ' ^ DiRancn of ibahsporutbn 

T H I R D S T R E E T L IGHT RAIL P R O G R A M 
PHASE 2 - CENTRAL SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 
SFjnA COfxTfWL HO, 

^ P B AlVIERICAS, INC. 

/ ^ ^ ^ ^ ^ h \ c n Y ANO COUHn" OF SAN FJMNCISCO 

l^n^^^^ MUNICIPAL TRANSPORTATION AGENCY 

\ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^^^^^ 

N ^ ^ ^ ^ ^ ^ ^ ' ^ DiRancn of ibahsporutbn 

S T R U C T U R A L 
T B M R E T R I E V A L S H A F T 

R E B A R S C H E O U L E A N D D E T A I L S 

ORUUtt )iO. 

S T - 2 0 2 
^ P B AlVIERICAS, INC. 

K nao 

/ ^ ^ ^ ^ ^ h \ c n Y ANO COUHn" OF SAN FJMNCISCO 

l^n^^^^ MUNICIPAL TRANSPORTATION AGENCY 

\ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^^^^^ 

N ^ ^ ^ ^ ^ ^ ^ ' ^ DiRancn of ibahsporutbn 

S T R U C T U R A L 
T B M R E T R I E V A L S H A F T 

R E B A R S C H E O U L E A N D D E T A I L S 

ORUUtt )iO. 

S T - 2 0 2 
0 0 ^ P B AlVIERICAS, INC. R. wums 

/ ^ ^ ^ ^ ^ h \ c n Y ANO COUHn" OF SAN FJMNCISCO 

l^n^^^^ MUNICIPAL TRANSPORTATION AGENCY 

\ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^^^^^ 

N ^ ^ ^ ^ ^ ^ ^ ' ^ DiRancn of ibahsporutbn 

S T R U C T U R A L 
T B M R E T R I E V A L S H A F T 

R E B A R S C H E O U L E A N D D E T A I L S 
EICET IH), 0 

Eum DESOBPnOJI IW. 
to. BT rcAJu 

[).IF; 

/ ^ ^ ^ ^ ^ h \ c n Y ANO COUHn" OF SAN FJMNCISCO 

l^n^^^^ MUNICIPAL TRANSPORTATION AGENCY 

\ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^^^^^ 

N ^ ^ ^ ^ ^ ^ ^ ' ^ DiRancn of ibahsporutbn 

S T R U C T U R A L 
T B M R E T R I E V A L S H A F T 

R E B A R S C H E O U L E A N D D E T A I L S 
EICET IH), 0 



I 

wis 

3 ' - 0 " 0 DR1LI£D SHAFT © 2 ' -

W SECTION a 4 ' - 8 " 

W24x131, TYP 

SECONOARY 
PILE. TYP 

• \ - . . . • , -

M DETAIL © 
ST-103 

SCALE: 3 /4 '= l ' - 0 ' 

WAlf, TYP 

-<L PILES 

GROUT PACKING 

- i W A L E 

RaiOVE CONCREIE TO EXPOSE 
WIDE FLANGE, SEE ES-DRAWINGS 

WALE SCHEDULE 

i f v a SIZE 

LEVEL 1 W30x14a 

LEVEL 2 W33x169 

l E V a 3 W36X256 

STRUT SCHEDULE 

LEVEL SIZE 

LEVEL 1 18'0 X 5/8° 

LEVEL 2 30*0 X 3/4" 

LEVEL 3 36"0 X 1 1/4" 

NOTES; 

I. FOR GENERAL STRUCTURAL NOTES, SEE 
DRAWING Sr -001. 

Z MINIMUH STAR PACKING LEHGTH SHAIL BE 
BASED ON WORST CASE INWARD P i a 
INSTALLATION. 

3. CONNECTTON DETAIL SHOWN FOR 
SUGGESTED CONCEPTOAL DESIBN ONLY. 
CONNECTIONS S H A a BE DESIGNED ETC 
FABRICATOR'S ENGINaR BASED ON LOADS 
PROVIDED. 

4. STYROFOAM OR EQUIVALENT SHALL BE USEO 
DURING P i a INSTAUATION TO FACIUTATE 
BUND BOLTS INSTAUATION. 

I 

P 

I' 

I 

^ E E ^ 
HOTE 2 

2 ' - 7 " 

WAa 

F U a HEIGHT STIFF 
PLATE 1", TTP 

INTERIOR FINISHED CONCREIE STRUCTURE 

PIPE STRUT 

W10x26 

h LOCATION OF STEEL P i a S WITHOUT TOaRANCES 

j - FACE OF S T E a P i a 

BASE PUTE 2'-8"x4'-10"xt 1/2" 

SECTION 
NTS 

CBfTERUNE OF P i a 

FACE OF STEEL 
P i a 

1 1 /4" 0 A325 
HS BLWD BOLTS, 
s a NOTE 8, T fP 

STAR PACKING FROM 
4"x4'x5/8" AHGaS 

PLATE 2 ' - rx0 ' -10"x1" 

i~ 

\ 

rlT 
H 

7 ' 

SECTION 
NTS 

DSSTO 
D. ABIUHAIG 

TELAMON 

~1SS 
PB AMERICAS, INC. 

CriY ANO COUNTY OF SAN FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 

D!fl£GTOR OF TTWHSFORTATXDN 

THIRD STREET LIGHT RAIL PROGRAM 

PHASE 2 - CENTRAL SUBVI/AY 
TEMPORARY TBM RETRIEVAL SHAFT 

STRUCTURAL 
TBM RETRIEVAL SHAFT 

FRAMING SCHEDULE AND DETAILS 

ctxoiucr BO. 

1278 
SfWIA con\m. KO. 

ST-203 
0 



I 

3'-0" 0 
Pl l f , TTP 

W24xl3, TYP 

2'-+" 2'-4- 2'-4-

t PILES i WA1£ 

T \ DETAIL 
\Sr-20j/ SCALE: 3/4"=l'-0" 

NOTES! 

1. FOR GENERAL STRUCTURAL NOTES, SEE 
DRAWING ST-001. 

t'-6" 

lO 1 1 

/ 
*«> 

? 

•co / 

To 1 1 

4" 5" 4" 

1 1/4"0 OVS 
HOLE 

TYP 

f PLATE A572 
GR 50 

1'-6' 

1 (. 

. / 

1 1 

[ 1 

TYP 

r PLATE A572 
GR 50 

?. W36 WALE 

N SECTION 
ST-203/ MIS 

Q. W3e WALE 

bA SECTION 
VST-20J/ NTS 

WALE, TYP 

fc \ ELEVATION 
^-203/ SCAIE: 3/4"=r-0" 

TELAIVION 

D. AERmUtS 
C I I Y A N D C O U N I Y O F S A N F R A N C I S C O 

^ S ^ ^ ^ IVIUNICIPAL TRANSPORTATION AGENCY 

N ^ ^ ^ ^ ^ ^ ^ ' ^ ^ DHECTOR OF TRAUSPORTATION 

THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAL SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 

CWdfWCI IIO. 

1278 
SfHiA CWiiiyt JIO, TELAIVION 0. KUBiraVSKWA 

C I I Y A N D C O U N I Y O F S A N F R A N C I S C O 

^ S ^ ^ ^ IVIUNICIPAL TRANSPORTATION AGENCY 

N ^ ^ ^ ^ ^ ^ ^ ' ^ ^ DHECTOR OF TRAUSPORTATION 

THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAL SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 

CWdfWCI IIO. 

1278 
SfHiA CWiiiyt JIO, TELAIVION 

CHEO(0» 
0. A B R W U C 

C I I Y A N D C O U N I Y O F S A N F R A N C I S C O 

^ S ^ ^ ^ IVIUNICIPAL TRANSPORTATION AGENCY 

N ^ ^ ^ ^ ^ ^ ^ ' ^ ^ DHECTOR OF TRAUSPORTATION 

THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAL SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 
U, f C M E f i 

C I I Y A N D C O U N I Y O F S A N F R A N C I S C O 

^ S ^ ^ ^ IVIUNICIPAL TRANSPORTATION AGENCY 

N ^ ^ ^ ^ ^ ^ ^ ' ^ ^ DHECTOR OF TRAUSPORTATION 

STRUCTURAL 
TBM RETRIEVAL SHAFT 

FRAMING PLAN 

Df«,MW3 KO-

S T - 2 0 4 
^ P B A M E R I C A S , I N C . 

SECOW/EIIWO 
A. R£U) 

C I I Y A N D C O U N I Y O F S A N F R A N C I S C O 

^ S ^ ^ ^ IVIUNICIPAL TRANSPORTATION AGENCY 

N ^ ^ ^ ^ ^ ^ ^ ' ^ ^ DHECTOR OF TRAUSPORTATION 

STRUCTURAL 
TBM RETRIEVAL SHAFT 

FRAMING PLAN 

Df«,MW3 KO-

S T - 2 0 4 
0 0 ^ P B A M E R I C A S , I N C . R. t rnwHos 

C I I Y A N D C O U N I Y O F S A N F R A N C I S C O 

^ S ^ ^ ^ IVIUNICIPAL TRANSPORTATION AGENCY 

N ^ ^ ^ ^ ^ ^ ^ ' ^ ^ DHECTOR OF TRAUSPORTATION 

STRUCTURAL 
TBM RETRIEVAL SHAFT 

FRAMING PLAN 
SlEO" tK), 0 

a>iE DEScnpnoH CFCCKCD WKlVEti 

C I I Y A N D C O U N I Y O F S A N F R A N C I S C O 

^ S ^ ^ ^ IVIUNICIPAL TRANSPORTATION AGENCY 

N ^ ^ ^ ^ ^ ^ ^ ' ^ ^ DHECTOR OF TRAUSPORTATION 

STRUCTURAL 
TBM RETRIEVAL SHAFT 

FRAMING PLAN 
SlEO" tK), 0 



NOTES: 

PIPE STRW 

PILE 

CONNECTION TYPE A 
NIS 

INCLUDES MIRRORED CONRGURAliON ALONG STATION l 
PILE - TO - WALE 

CONNECTION TYPE B 
NTS 

INCLUDES MIRRORED CONnCURATION ALONG STATION 
V/ALE - TO - STRUT 

STEEL PILE FACE LINE 

WALE 

CONNECTION LOAD TABLE 

CONNECTION TYPE C 
NTS 

WALE - TO - WALE 

LEVEL 
CONNECTION 

TYPE 
LRFD LOADS 

LEVEL 
CONNECTION 

TYPE Vx* Vz Mx My Mz LEVEL 
CONNECTION 

TYPE 

(K) CK) M (K-n) (K-FD (X-FI) 

lEVEL 1 

T f P E A - - - - -

lEVEL 1 TYPE B - - - - -lEVEL 1 

WPE C - - - - - -

L E V a 2 

TTPE A - - - - - -
L E V a 2 TYPE B - - - - - -L E V a 2 

TfPE C - - - -

L E V a 3 

TYPE A - - - - -
L E V a 3 T f P E B - - - - - -L E V a 3 

TYPE C - - - - - -

1, FOR GENERAL STRUCTURAL NOTES, SEE DRAWING 
ST-001, 

2, GLOBAL +Y COORDIMATE IS DEFINED ALONG 
STATION ^ AND IM UPPER STATIONING DIRECTION; 
G L O a i +Z COORDINATE IS DERNED IN THE 
UPWARD VERTICAL OIRECnON; AHD GLOBAL +X 
COORDINATE IS DERNED IN STATION TRANSVERSE 
DIRECTION BY RIGHT-HAND R U a . 

3, THE LETTER M ' IN THE T A B a ALSO DESIGNATES 
TORSION AND THE LEHER V ALSO DESIGNATES 
AXIAL LOAD. 

4, POSITIVE VALUES INDICATE LOADS 
(FORCES/SHEARS/MOMENTS) IN POSITIVE GLOBAL 
COORDINATES DIRECTIONS; NEGATIVE VALUES 
INDICATE LOADS IN NEGATIVE GLOBAL COORDINATES 
DIRECTIONS. 

5, CONNECTIONS S H A a BE DESIGNED BY 
FABRICATOR'S ENGINEER BASED ON PRWIDED 
CONNECTION LOAD T A B a . CONNECRONS S H A a 
ALSO BE CHECKED WITH EXCAVATION AND GROUND 
SUPPORT SHORING LOADS PROVIDED IN DESIGN 
CRITERIA IH ES DRAWINGS. 

B. THE BASIC CODE FOR DESIGN AND FABRICATION 
OF STRUCTURAL STEEL IS THE CODE OF 
STANDARD PRACTICE FOR STEa BUia iNGS AND 
BRIDGES, AMERICAN INSTITUTE OF STEEL 
CONSTRUCnON, APRILI+, 2010, UNDER SECTIOH 
3, DESIGN DRAWINGS ANO SPECIFICATION, A R U C a 
3.1.2, THE OPTION SPECinED FOR THIS CONIRACT 
IS; (3) IN THE STRUCTURAL DESIGN DRAWINGS OR 
SPECIRCATIONS, THE CONNECTIOH S H A a B E 
DESIGNATED TO BE DESIGNED BY A LICENSED 
PROFESSIONAL ENGINEER WORKING FOR THE 
FABRICATOR. 

7. RELD CONNECTIONS SHAa BE BOLTED OR 
WEUED USING R U E T WEUJS ONLY U N a S S 
OTHERWISE AaOWED BY THE ENGINEER. 

8. WHERE CONNECTIONS DERNE THE SIZE AND 
NUMBER OF BOLTS OR SIZE AND LENGTH OF 
WELDS, NO S E A a O DESIGN BY THE FABRICATOR 
IS REQUIRED. 

9. MOMENT CONNECTIONS BETWEEN BEAMS AHD 
COLUMNS WIU. BE PRE-QUAUREO CONNECTIONS 
FOR SEISMIC APPUCATION IN ACCORDANCE WITH 
ANSi/AISC 358-05, INCLUDING SUBSEQUENT 
SUPPaMEHIS IN FORCE AT THE TIME OF THE 
AWARD OF THE CONTRACT. 

10. MOMENT CONNECTIONS BEIWEEN TWO END TO END 
BEAMS OR COLUMNS Ma BE FUU. STRENGTH 
MOMENT AND SHEAR CONNECTIONS DESIGNED FOR 
THE STRENGTH OF THE SMAUER SECTION. 

+ LOADS IN COMPRESSION 

OAIt 

TELAIVION 

PB AMERICAS, INC. 

CRY AND COUNfY OF SAN FRAMCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 

OiBECTOR OF TfUHSfOCTAlKm 

THIRD STREET UGHT RAIL PROGRAM 

PHASE 2 - CENTRAL SUBWAY 
TEMPORARY TBM RETRIEVAL SHAFT 

STRUCTURAL 
TBM RETRIEVAL SHAFT 

SCHEDULE AND DETAILS CONNECTIONS 

1278 
SFUTA ccinrn. m. 

OfaWfB IfO. 

ST-205 



NOTES; 
1. FDR GENERAL STRUCTURAL NOTES. SEE 

DRAWING ST-OOI. 

r m COVER #11 e 12" 

CONTINUOUS HYDROPHIUC 
WATFRSTDP 

ROUGHEN Plt£ SURFACE 
AT BASE SUB CONNECTTON 
TO ± 1/r AMPUTUDE 

J I I .11 M l M I I - BASE SLAB REINFORCING 

3 - 0 " PILE -

SF-105 

1 >, DETAIL 
5r-20G; SCALE; 1' = I'-O" 

" " ^ i l i i 

i m m ! 
D. ABRAHUtS 

SCAlf: r=1'-0" 

TELAIVION 

PB AMERICAS, INC. 

CHY AMD COUHIY OF SAM FRANCISCO 

IVIUNICIPAL TRANSPORTATION AGENCY 

DHECTOR OF TRAKSPOSTATKH 

THIRD STREET LIGHT RAIL PROGRAM 
PHASE 2 - CENTRAL SUBWAY 

TEMPORARY TBM RETRIEVAL SHAFT 

STRUCTURAL 
ROOF AND BASE SLAB DETAILS 

1278 
sfuiA comBo. Ho. 

ST-206 


