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The environmental review, consultation, and other actions required by applicable federal
environmental laws for this project are being or have been carried out by the State of California
pursuan t to 23 U.S.C. 327 and a Memorandum of Understanding dated July 23, 2019, and
eeeee ted by the Federal Railroad Administration and the State of California.
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GENERAL

TN-D7007-514 PORTAL 7 PLAN AND PROFILE FOR CONSTRUCTION
DRAWING NO. DESCRIPTION TN-D7008-514 PORTAL 8 PLAN AND PROFILE FOR CONSTRUCTION
TN-B0OO1 GENERAL - INDEX OF DRAWINGS 1 OF 3 TN-D7009-514 PORTAL 9 PLAN AND PROFILE FOR CONSTRUCTION
TN-B0002 GENERAL - INDEX OF DRAWINGS 2 OF 3
n n
TN-B0003 GENERAL - INDEX OF DRAWINGS 3 OF 3 ALIGNMENT E1
TN-B0004 ALIGNMENT REFINED SR14/E1/E2 - GENERAL - ABBREVIATIONS AND LEGEND
TN-B0005 ALIGNMENT REFINED SR14/E1/E2 - GENERAL - FAULT KEY MAP DRAWING _NO. DESCRIPTION
TN-B0006 ALIGNMENT REFINED SRI4/E1/E2 - GENERAL - GEOTECHNICAL RISKS AT PORTALS, IW AND ADITS TN-BEOO1-El HIGH SPEED RAIL TUNNEL PLANS - KEY MAP 1 OF 3
TN-B00O7 ALTGNMENT REFINED SRI4/E1/E2 - GENERAL - SCHEMATIC LINEAR DIAGRAMS IN-B6OOZ-E! HICH SPEED RAIL TUNNEL PLANS - KEY MAP 2 OF 5
- - TN-B6003-E1 HIGH SPEED RAIL TUNNEL PLANS - KEY MAP 3 OF 3
ALIGNMENT REFINED SR14 TN-D4001 -E 1 PLAN STA 480+00.00 TO STA 540+00.00
DRAWING NO. DESCRIPTION TN-D4002-E1 PLAN STA 618+00.00 TO STA 668+00.00
TN-B6001-5S14 HIGH SPEED RAIL TUNNEL PLANS - KEY MAP 1 OF 2 TN-D4003-E1 PLAN STA 668+00.00 TO STA 718+00.00
TN-B6002-514 HIGH SPEED RAIL TUNNEL PLANS - KEY MAP 2 OF 2 TN-D4004-E1 PLAN STA 718+00.00 TO STA 768+00.00
TN-D4001-514 PLAN STA 368+00.00 TO STA 418+00.00 TN-D4005-E1 PLAN STA 768+00.00 TO STA 818+00.00
TN-D4002-514 PLAN STA 418+00.00 TO STA 468+00.00 TN-D40C06-E1 PLAN STA 818+400.00 TO STA 868+00.00
TN-D4003-514 PLAN STA 468+00.00 TO STA 518+00.00 IN-D4007-E1 PLAN STA 868+00.00 TO STA 918+00,00
TN-D4004-514 PLAN STA 518+00.00 TO STA 568+00.00 TN-D4008-E1 PLAN STA 918+00.00 TO STA 968+00.00
TN-D4005-514 PLAN STA 568+00.00 TO STA 618+00.00 TN-D4009-E1 PLAN STA 968+00.00 TO STA 1018+00.00
TN-D4006-514 PLAN STA 618+00.00 1O STA 668+00.00 TN-D4010-E1 PLAN STA 1018+00.00 TO STA 1068+00.00
TN-D4007-514 PLAN STA 668+00.00 1O STA 718+00,00 TN-D4011-E1 PLAN STA 1068+00.00 TO STA 1118+00.00
TN-D4008-514 PLAN STA 718+00.00 TO STA 768+00.00 TN-D4012-E1 PLAN STA 1118+00.00 TO STA 1168+00.00
TN-D4009-514 PLAN STA 768+00.00 TO STA 818+00.00 TN-D4013-E1 PLAN STA 1168+00.00 TO STA 1218+00.00
TN-D4010-514 PLAN STA 818+00.00 TO STA 868+00,00 TN-D4014-E1 PLAN STA 1218+00.00 TO STA 1268+00.00
TN-D4011-514 PLAN STA 868+00.00 TO STA 918+00.00 TN-D4015-E1 PLAN STA 1268+00.00 TO STA 1318+00.00
TN-D4012-514 PLAN STA 918+00.00 TO STA 968+00.00 TN-D4016-E 1 PLAN STA 1318+00.00 TO STA 1368+00.00
TN-D4013-514 PLAN STA 968+00.00 TO STA 1018+00.00 TN-D4017-E1 PLAN STA 1368+00.00 TO STA 1418+00.00
TN-D4014-514 PLAN STA 1018+00.00 TO STA 1068+00.00 TN-D4018-E1 PLAN STA 1418+00.00 TO STA 1468+00.00
TN-D4015-514 PLAN STA 1068+00.00 TO STA 1118+00.00 TN-D4019-E1 PLAN STA 1468+00.00 TO STA 1518+00.00
TN-D4016-514 PLAN STA 1118+00.00 TO STA 1168+00.00 TN-D4020-FE1 PLAN STA 1518400.00 TO STA 1568+00.00
TN-D4017-5S14 PLAN STA 1168+00.00 TO STA 1218+00.00 TN-D4021-E1 PLAN STA 1568+00.00 TO STA 1618+00.00
TN-D4018-514 PLAN STA 1218+00.00 TO STA 1268+00.00 TN-DZ40272-F1 PFLAN STA 1618400.00 TO STA 1668+00.00
TN-D4019-514 PLAN STA 1268+00.00 TO STA 1318+00.00 TN-DZ023_F1 PLAN STA 1668700.00 TO STA 1718+00.00
TN-D4020-514 PLAN STA 1318+00.00 TO STA 1368+00.00 TN-DZ024_F1 PLAN STA 1718900.00 TO STA 1765+00.00
TN-D4022-514 PLAN STA 1418+00.00 10O STA 1468+00.00 TN-DI026-F 1 PLAN STA T818700.00 70 STA 1868+00.00
TN-D4023-514 PLAN STA 1468+00.00 TO STA 1518+00.00
TN-D4027-E1 PLAN STA 1868+00.00 TO STA 1918+00.00
TN-D4024-514 PLAN STA 1518+00.00 TO STA 1568+00.00
TN-D4028-E1 PLAN STA 1918+00.00 TO STA 1968+00.00
TN-D4025-514 PLAN STA 1568+00.00 TO STA 1618+00.00
TN-D4029-E1 PLAN STA 1968+00.00 TO STA 2018+00.00
TN-D4026-514 PLAN STA 1618+00.00 TO STA 1668+00.00
TN-D4030-E1 PLAN STA 2018+00.00 TO STA 2068+00.00
TN-D4027-514 PLAN STA 1668+00.00 TO STA 1718+00.00
TN-D4028-514 PLAN STA 1718+00.00 TO STA 1768+00.00 ¥S’ng§;’gl Etﬁg §¥ﬁ ;?fiiggﬂgg ¥8 §¥§ gll;igg“gg
TN-D4029-514 PLAN STA 1768+00.00 TO STA 1818+00.00 - - . :
TN_D4030-S74 PLAN STA TB18700.00 T0 <TA 1868700.00 TN-Y1001-E] TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 480+00.00 TO STA 540+00.00
TN=DZ031-514 PLAN STA 1868+00.00 TO STA 1918+00.00 TN-Y1002-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 618+00.00 TO STA 718+00.00
TN-D4032. 514 FLAN STA 1918100.00 T0 STA 1968100.00 TN-Y1003-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 718+00.00 TO STA 768+00.00
TN-D4033-514 PLAN STA 1968+00.00 TO STA 2018+00.00 TN-Y1004-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 768+00.00 TO STA 818+00.00
TN-D4034-514 PLAN STA 2018+00.00 TO STA 2068+00.00 TN-Y1005-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 818+00.00 TO STA 868+00.00
TN-D4035-514 PLAN STA 2068+00.00 TO STA 2118+00.00 TN-Y1006-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 868+00.00 10 STA 918+00.00
TN-D4036-S14 PLAN STA 2118+00.00 TO STA 2168+00.00 TN-Y1007-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 918+00.00 TO STA 968+00.00
TN-D4037-S14 PLAN STA 2168+00.00 TO STA 2224+76.26 TN-Y1008-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 968+00.00 TO STA 1018+00.00
TN-D4038-514 PLAN STA 2224+76.26 TO STA 2254+47.54 TN-Y1009-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1018+00.00 TO STA 1068+00.00
TN-Y1001-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 368+00,00 10 STA 468+00,00 TN-Y1010-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1068+00.00 TO STA 1118+00.00
TN-Y1002-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 468+00.00 TO STA 568+00.00 TN-YT1011-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1118+00.00 1O STA 1168+00.00
TN-Y1003-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 568+00.00 TO STA 668+00.00 TN-Y1012-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1168+00.00 TO STA 1218+00.00
TN-Y1004-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 668+00.00 10 STA 768+00.00 TN-Y1013-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1218+00.00 TO STA 1268+00.00
TN-Y1005-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 768+00.00 10 STA 868+00.00 TN-Y1014-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1268+00.00 TO STA 1318+00.00
TN-Y1006-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 868+00.00 TO STA 968+00.00 TN-Y1015-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1318+00.00 TO STA 1368+00.00
TN-Y1007-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 968+00.00 TO STA 1068+00.00 TN-Y1016-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1368+00.00 TO STA 1418+00.00
TN-Y1008-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1068+00.00 1O STA 1168+00.00 TN-Y1017-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1418+00.00 TO STA 1468+00.00
TN-Y1009-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1168+00.00 TO STA 1268+00.00 TN-Y1018-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1468+00.00 TO STA 1518+00.00
TN-Y1010-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1268+00.00 TO STA 1368+00.00 TN-Y1019-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1518+00.00 TO STA 1568+00.00
TN-Y1011-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1368+00.00 TO STA 1468+00.00 TN-Y1020-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1568+00.00 TO STA 1618+00.00
TN-Y1012-S14 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1468+00.00 TO STA 1568+00.00 TN-Y1021-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1618+00.00 TO STA 1668+00.00
TN-Y1013-S14 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1568+400.00 TO STA 1618+00.00 TN=Y1022-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1668+00.00 TO STA 1718+00.00
TN-Y1015-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1668+00.00 1O STA 1718+00.00 TN-Y1024-F1 TUNNEL PROFILE — SOUTH BOUND TUNNEL — STA 1768700.00 TO STA 1818100.00
TN-Y1016-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1718+00.00 TO STA 1818+00.00 TN-Y1025-F1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1818:00.00 TO STA 1868100.00
TN-Y1017-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1818+00.00 TO STA 1918+00.00 TN-Y1026-F1 TUNNEL PROFILE — SOUTH BOUND TUNNEL — STA 1868100.00 TO STA 1918+00.00
oro S TURNEL PROFILE - SCUTH BOUND TUNNEL - STA 1976+00.00 TO STA 2018+00.00 TN-Y1027-Ef TUNNEL PROFILE — SOUTH BOUND TUNNEL - STA 1918+00.00 TO STA 1968+00.00
: : TN-Y1028-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1968+00.00 TO STA 2018+00.00
TN-Y1020-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 2118+00.00 TO STA 2224+76.26
— — TN-Y1029-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 2018+00.00 TO STA 2068+00.00
TN-Y1021-514 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 2224+76.26 TO STA 2254+47.54 NV T030-C TONNEL PROFILE ~ <0UTH BOUND TUNNEL = =74 2088100 00 T0 ST 2117134 00
TN-D7001-514 PORTAL 1 PLAN AND PROFILE FOR CONSTRUCTION : :
TN D7007 <14 PORTAL 2 PLAN AND PROFILE TOR CONSTRUCTION TN-Y1031-E1 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 2117+34,00 TO STA 2147+05.29
TN-D7003-514 PORTAL 3 PLAN AND PROFILE FOR CONSTRUCTION TN-D7001-El PORTAL 1 PLAN AND PROFILE FOR CONSTRUCTION
TN-D7004-514 PORTAL 4 PLAN AND PROFILE FOR CONSTRUCTION TN-D7002-E1 PORTAL 2 PLAN AND PROFILE FOR CONSTRUCTION
TN-D7005-514 PORTAL 5 PLAN AND PROFILE FOR CONSTRUCTION TN-D7003-E1 PORTAL 3 PLAN AND PROFILE FOR CONSTRUCTION
TN-D7006-514 PORTAL 6 PLAN AND PROFILE FOR CONSTRUCTION TN-D5001-E1 PLAN INTERMEDIATE WINDOW 1
TN-D5002-E1 PLAN POTENTIAL ADIT LOCATIONS
DESIGNED BY CONTRACT NO.
E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT HSR14-42
*F. DOMINGUEZ | PEPD RECORD SET 5 PALMDALE TO BURBANK DR 0.
CHECKED BY REV 02 GENERAL TN-B0OOO1
W 5o INDEX OF DRAWINGS 1 OF 3 SE O SCALE
e NoT Fon CALIFORNIA
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV DATE BY | CHK | APP DESCRIPTION 04/30/2021
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ALIGNMENT "E2" TYPICAL SECTIONS AND DETAILS
DRAWING NO. DESCRIPTION PORTAL FACILITIES AND TUNNEL GAUGES
TN-B6001-E2 HIGH SPEED RAIL TUNNEL PLANS - KEY MAP 1 OF 2 DRAWING NO. DESCRIPTION
TN-B6002-E2 HIGH SPEED RAIL TUNNEL PLANS - KEY MAP 2 OF 2 TN-CO001 TYPICAL TUNNEL PORTAL FACILITIES AT GRADE. TWIN TUNNEL CONFIGURATION. PLAN
TN-D4001-E2 PLAN STA 480+00.00 TO STA 540+00.00 TYPICAL TUNNEL PORTAL FACILITIES AT GRADE. TWIN TUNNEL CONFIGURATION.
TN-D4002-E2 PLAN STA 618+00.00 10 STA 668+00.00 TN-C0002 ELEVATION
TN-D4003-E2 PLAN STA 668+00.00 TO STA 718+00.00 TYPICAL TUNNEL PORTAL FACILITIES AT GRADE. TWIN TUNNEL CONFIGURATION. LONG
TN-D4004-E2 PLAN STA 718+00.00 TO STA 768+00.00 TN-C0003 SECTION
TN-D4005-E2 PLAN STA 768+00.00 TO STA 818+00.00 TN-C0004 COMPOSITE VEHICLE. STATIC AND DYNAMIC ENVELOPE. TANGENT TRACK
TN-D4006-E2 PLAN STA 818+00.00 TO STA 868+00.00 TN-C0005 COMPOSITE VEHICLE. STATIC AND DYNAMIC ENVELOPE. SUPERELEVATED TRACK
TN-D4007-E2 PLAN STA 868+00.00 TO STA 918+00.00 COMPOSITE VEHICLE. FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE. TANGENT
TN-D4008-E2 PLAN STA 918+00.00 TO STA 968+00.00 TN-C0006 TRACK
TN-D4009-E2 PLAN STA 968+00.00 TO STA 1018+00.00 COMPOSITE VEHICLE. FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.
TN-D4010-E2 PLAN STA 1018+00.00 TO STA 1068+00.00 TN-C0007 SUPERELEVATED TRACK
TN-D4011-E2 PLAN STA 1068+00.00 TO STA 1118+00.00
TN-D4012-E2 PLAN STA 1118+00.00 TO STA 1168+00.00
TN-D4013-E2 PLAN STA 1168+00.00 TO STA 1218+00.00 MINED TUNNELS IN ROCK
TN-D4014-E2 PLAN STA 1218+00.00 TO STA 1268+00.00 DRAWING NO. DESCRIPTION
TN-D4015-E2 PLAN STA 1268+00.00 TO STA 1318+00.00
MINED TWIN TUNNELS. TUNNEL TYPICAL SECTIONS AND DETAILS. CLEARANCE DIAGRAM -
TN-D4016-E2 PLAN STA 1318+00.00 TO STA 1368+00.00 TN-CO100 TANGENT TRACK
TN-D40T 7=E2 PLAN STA 1368+00.00 TO STA 1418+00.00 MINED TWIN TUNNELS. TUNNEL TYPICAL SECTIONS AND DETAILS. CLEARANCE DIAGRAM -
TN-D4018-E2 PLAN STA 1418+00.00 TO STA 1468+00.00 TN-CO101 SUPERELEVATED TRACK
IN-D4019-E2 PLAN STA 1468+00.00 1O STA 1516+00.00 TN-CO102 MINED TWIN TUNNELS. TYPICAL CONSTRUCTION SEQUENCE AND SUPPORT MEASURES. (1 OF 3)
TN-D4020-E2 PLAN STA 1518+00.00 TO STA 1568+00.00 - . d
TNDAOZ1<E 2 SLAN STA 1568100 00 TO STA 1618500 00 TN-CO103 MINED TWIN TUNNELS.TYPICAL CONSTRUCTION SEQUENCE AND SUPPORT MEASURES.(2 OF 3
TND4022 2 SLAN STA 161810000 T0 STA 166810000 TN-CO104 MINED TWIN TUNNELS.TYPICAL CONSTRUCTION SEQUENCE AND SUPPORT MEASURES. (3 OF 3)
TN-D4023-E2 PLAN STA 1668+00.00 TO STA 1718+00.00
TN-D4024-E2 PLAN STA 1718+00.00 TO STA 1768+00.00
TN-D4025-F 2 PLAN STA 1768+00.00 TO STA 1818+00.00 TBM_TUNNELS
TN-D4026-E2 PLAN STA 1818+00.00 TO STA 1868+00.00 DRAWING NO. DESCRIPTION
TN-D4027-E2 PLAN STA 1868+00.00 TO STA 1915+47.87 TBM BORED TWIN TUNNELS. TUNNEL TYPICAL SECTIONS AND DETAILS. CLEARANCE
TN-D4028-E7 PLAN STA 1915+47.81 TO STA 1944+05.88 TN-C0200 DIAGRAM - TANGENT TRACK
TN-Y1001-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 480+00.00 TO STA 540+00.00 TBM BORED TWIN TUNNELS. TUNNEL TYPICAL SECTIONS AND DETAILS. CLEARANCE
TN-Y1002-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 618+00,00 TO STA 718+00.00 TN-C0201 DIAGRAM - SUPERELEVATED TRACK
TN-Y1003-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 718+00.00 TO STA 768+00.00 TN-C0202 TBM BORED TWIN TUNNELS. ONE-PASS LINING GEOMETRY
TN-Y1004-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 768+00.00 TO STA 818+00.00 TN-C0203 TBM BORED TWIN TUNNELS. TWO-PASS LINING GEOMETRY
TN-YT1005-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 818+00.00 TO STA 868+00.00
TN-Y1006-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 868+00.00 TO STA 918+00.00
TN-Y1007-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 918+00.00 TO STA 968+00.00 FAULT CHAMBER CONCEPT
TN-Y1008-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 968+00,00 TO STA 1018+00.00 DRAWING NO. DESCRIPTION
TN-YT1009-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1018+t00.00 TO STA 1068+00.00 TN-C0300 FAULT CHAMBER. CONCEPT DESIGN FAULT CHAMBER. PLAN VIEW
TN-YT010-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1068+00.00 TO STA 1118+00.00 TN-C0301 FAULT CHAMBER. CONCEPT DESIGN FAULT CHAMBER. CROSS-SECTION
TN-Y1011-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1118+00.00 TO STA 1168+00.00 TN-C0302 FAULT CHAMBER. CONCEPT DESIGN FAULT CHAMBER. DETAILS AND NOTES
TN-Y1012-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1168+00.00 TO STA 1218+00.00
TN-YT1013-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1218+t00.00 TO STA 1268+00.00
TN-Y1014-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1268+00.00 TO STA 1318+00.00 CROSS-PASSAGES FOR EMERGENCY EGRESS AND TECHNICAL
TN-Y1015-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1318+00.00 TO STA 1368+00.00 DRAWING NO. DESCRIPTION
TN-Y1016-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1368+00,00 TO STA 1418+00.00 EMERGENCY EGRESS CROSS-PASSAGES AND EXITS, TECHNICAL ROOMS AND UNDERGROUND
TN-YTO17-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1418+00.00 TO STA 1468+00.00 TN-C0400 TRACTION POWER FACILITIES
TN-Y1018-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1468+00.00 TO STA 1518+00.00 TBM TUNNELS. TYPICAL CROSS-PASSAGEWAY FOR EMERGENCY EGRESS OR TECHNICAL
TN-Y1019-E? TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1518+00.00 TO STA 1568+00.00 TN-C0401 ROOMS. CROSS AND LONGITUDINAL SECTION GEOMETRY
TN=-Y1020-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1568+00.00 TO STA 1618+00.00 TBM TUNNELS. TYPICAL CROSS-PASSAGEWAY. SUPPORT MEASURES FOR MEDIUM ROCK
TN-Y1021-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1618400.00 TO STA 1668+00.00 TN-C0402 QUALITY
IN-Y1022-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1668+00.00 TO STA 1718+00.00 TBM TUNNELS. TYPICAL CROSS-PASSAGEWAY. SUPPORT MEASURES FOR POOR ROCK
TN-Y1023-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1718+00.00 TO STA 1768+00.00 TN-C0403 QUALITY
TN-Y1024-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1768+00.00 TO STA 1818+00.00 TN-C0404 EMERGENCY EGRESS FOR SEM TUNNELS. CROSS AND LONGITUDINAL SECTION GEOMETRY
TN-Y1025-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1818+00.00 TO STA 1868+00.00
TN-Y1026-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1868+00.00 TO STA 1915+47.81
TN-Y1027-E2 TUNNEL PROFILE - SOUTH BOUND TUNNEL - STA 1915+47.81 TO STA 1944+05.88 UNDERGROUND TRACTION POWER FACILITIES
TN-D7001-E2 PORTAL 1 PLAN AND PROFILE FOR CONSTRUCTION DRAWING NO. DESCRIPTION
IN-D7002-E2 PORTAL 2 PLAN AND PROFILE FOR CONSTRUCTION TN-C0500 UNDERGROUND TRACTION POWER PARALLELING STATION (PS).TYPICAL GEOMETRY (1 OF 2)
IN-D7005-E2 PORTAL 5 PLAN AND PROFILE FOR CONSTRUCTION TN-CO501 UNDERGROUND TRACTION POWER PARALLELING STATION (PS).TYPICAL GEOMETRY (2 OF 2)
IN-D7004-E2 PORTAL 4 PLAN AND PROFILE FOR CONSTRUCTION UNDERGROUND SWITCHING STATION (SWS). TYPICAL GEOMETRY (1 OF 2). ELEVATION
TN-D7005-E2 PORTAL 5 PLAN AND PROFILE FOR CONSTRUCTION TN-CO502 CROSS_SECTION
TN-D5001 “E2 PLAN INTERMEDIATE WINDOW I TN-C0503 UNDERGROUND SWITCHING STATION {SWS). TYPICAL GEOMETRY (2 OF 2). PLAN
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TYPICAL SECTIONS AND DETAILS (CONT.)

TYPICAL SECTIONS AND DETAILS (CONT.)

ADITS AND DISSASSEMBLY CHAMBER

SEM TUNNELS

DRAWING NO. DESCRIPTION DRAWING NO.
TN-CO700 ADIT FOR CONSTRUCTION. TYPICAL PLAN AND PROFILE ALIGNMENT E1/REFINED SR14. TUNNEL TYPICAL SECTION AND DETAILS. SEM SINGLE
TN-CO701 NOT USED TN-C0900 TUNNEL, 2 TRACKS. CLEARANCE DIAGRAM - TANGENT & SUPERELEVATED TRACK
ADIT FOR CONSTRUCTION. INCLINED DESCENDING GALLERY. TYPICAL CROSS-SECTION ALIGNMENT E1/REFINED SR14. TUNNEL TYPICAL SECTION AND DETAILS. SEM SINGLE
TN-COT702 GEOMETRY. TN-C0901 TUNNEL, 2 TRACKS. CONSTRUCTION SEQUENCE AND SUPPORT MEASURES
ADIT FOR CONSTRUCTION. INCLINED DESCENDING GALLERY. TYPICAL CONSTRUCTION ALIGNMENT E1/REFINED SR14. TUNNEL TYPICAL SECTION AND DETAILS. SEM SINGLE TUNNEL,
TN-CO703 SEQUENCE AND SUPPORT MEASURES (1 OF 3) TN-C0902 2 TRACKS+REFUGE TRACK. CLEARANCE DIAGRAM - TANGENT & SUPERELEVATED TRACK
ADIT FOR CONSTRUCTION. INCLINED DESCENDING GALLERY. TYPICAL CONSTRUCTION ALIGNMENT E1/REFINED SR14. TUNNEL TYPICAL SECTION AND DETAILS. SEM SINGLE
TN-C0704 SEQUENCE AND SUPPORT MEASURES (2 OF 3) TN-C0903 TUNNEL, 2 TRACKS+REFUGE TRACK. CONSTRUCTION SEQUENCE AND SUPPORT MEASURES
ADIT FOR CONSTRUCTION. INCLINED DESCENDING GALLERY. TYPICAL CONSTRUCTION TN-C0904 ALIGNMENT E2. SEM TUNNELS. TWIN TUNNELS AND BIFURCATION. TYPICAL CROSS-SECTIONS
TN-CO705 SEQUENCE AND SUPPORT MEASURES (3 OF 3) TN-C0905 ALIGNMENT E2. SEM SINGLE TUNNEL, 1 TRACK. CLEARANCE DIAGRAM - TANGENT TRACK
ADIT FOR CONSTRUCTION. INCLINED DESCENDING GALLERY. PRE-EXCAVATION GROUTING ALIGNMENT EZ2. TUNNEL TYPICAL SECTION AND DETAILS. SEM SINGLE TUNNEL, 2 TRACKS
TN-CO706 SAMPLE SCHEME TN-C0906 ETD. CLEARANCE DIAGRAM - TANGENT TRACK
TN-CO707 ADIT FOR CONSTRUCTION. CAVERN (TBM ASSEMBLY CHAMBER). PLAN ALIGNMENT E2. TUNNEL TYPICAL SECTION AND DETAILS. SEM SINGLE TUNNEL, 4 TRACKS
ADIT FOR CONSTRUCTION. CAVERN (TBM ASSEMBLY CHAMBER). GEOMETRY OF THE CROSS TN-C0907/ ETD. CLEARANCE DIAGRAM - TANGENT TRACK
TN-COT708 SECTION TN-C0908 ALIGNMENT E2. SEM TUNNELS IN BURBANK., PLAN LAYOUT AND SECTIONS
ADIT FOR CONSTRUCTION. CAVERN (TBM ASSEMBLY CHAMBER). TYPICAL CONSTRUCTION TN-C0909 ALIGNMENT E2. SEM TWIN TUNNELS. CONSTRUCTION SEQUENCE AND SUPPORT MEASURES
TN-CO709 SEQUENCE AND SUPPORT MEASURES (1 OF 3) ALIGNMENT E2. SEM TWIN TUNNELS AND BIFURCATION. CONSTRUCTION SEQUENCE AND
ADIT FOR CONSTRUCTION. CAVERN (TBM ASSEMBLY CHAMBER). TYPICAL CONSTRUCTION TN-CO910 SUPPORT MEASURES
TN-COT710 SEQUENCE AND SUPPORT MEASURES (2 OF 3) ALIGNMENT E2. SEM SINGLE TUNNEL, 2 TRACKS EDT. CONSTRUCTION SEQUENCE AND
ADIT FOR CONSTRUCTION. CAVERN (TBM ASSEMBLY CHAMBER). TYPICAL CONSTRUCTION TN-CO911 SUPPORT MEASURES
TN-CO711 SEQUENCE AND SUPPORT MEASURES (3 OF 3) ALIGNMENT E2. SEM SINGLE TUNNEL, 4 TANGENT TRACKS EDT. CONSTRUCTION SEQUENCE
ALIGNMENT E1. ADIT FOR CONSTRUCTION AND VENTILATION. INCLINED DESCENDING TN-C0912 AND SUPPORT MEASURES
TN-COT712 GALLERY. TYPICAL CROSS-SECTION GEOMETRY.
ALIGNMENT ET1. ADIT FOR CONSTRUCTION AND VENTILATION. INCLINED DESCENDING
TN-COT713 GALLERY. TYPICAL SUPPORT MEASURES CUT-AND-COVER TUNNELS
ALIGNMENT ET1. ADIT FOR CONSTRUCTION AND VENTILATION. INCLINED DESCENDING DRAWING NO.
TN-CO714 GALLERY. PRE-EXCAVATION GROUTING SAMPLE SCHEME TN-C1100 ALIGNMENT E1/REFINED SR14. OPEN TRENCH 2 TRACKS. TYPICAL SECTION
TN-CO715 UNDERGROUND TBM DISSASSEMBLY CHAMBER. (1 OF 2) TN-C1107 ALIGNMENT E1/REFINED SR14. OPEN TRENCH AT PORTAL 4 (E1)/10 (REFINED SR14), 2
TN-CO716 UNDERGROUND TBM DISSASSEMBLY CHAMBER. (2 OF 2) TRACKS. TYPICAL SECTION
TN-C1102 ALIGNMENT E1/E2. TWIN BOX 1 TRACK. CUT-AND-COVER TUNNEL. TYPICAL SECTION
ALIGNMENT E1/REFINED SR14. SINGLE CELL BOX 2 TRACKS. CUT-AND-COVER TUNNEL.
TN-C1103 TYPICAL SECTION
ALIGNMENT E1/REFINED SR14. SINGLE CELL BOX 2 TRACKS + REFUGE TRACK.
INTERMEDIATE WINDOWS/LAUNCHING SHAFTS TN-C1104 CUT-AND-COVER TUNNEL. TYPICAL SECTION
DRAWING NO. ALIGNMENT E1/REFINED SR14. SINGLE CELL 4 TRACKS + REFUGE TRACK. CUT-AND-COVER
ALIGNMENT E1/E2. STA.870+00.00. INTERMEDIATE WINDOW AT ARRASTRE CANYON. TWIN TN-C1105 TUNNEL. TYPICAL SECTION
TN-C0800 SHAFT (1 of 2) ALIGNMENT E1/REFINED SR14. SINGLE CELL 4 TRACKS. CUT-AND-COVER TUNNEL.
ALICGNMENT E1/E2. STA.870+00.00. INTERMEDIATE WINDOW AT ARRASTRE CANYON. TWIN TN-C1106 TYPICAL SECTION
TN-C0801 SHAFT (2 of 2) TN-CT1107 ALIGNMENT E2. SINGLE CELL 4 TRACKS. CUT-AND-COVER TUNNEL. TYPICAL SECTION
ALIGNMENT E1/REFINED SR14. STA. 1775+00.00 (E1) / 1882+50.00 (REFINED SR14). ALIGNMENT E2. SINGLE CELL 4 TRACKS + REFUGE TRACK. CUT-AND-COVER TUNNEL.
TN-C0802 INTERMEDIATE WINDOW AT [-210 INTERSECTION. TWIN SHAFT (1 of 2) TN-C1108 TYPICAL SECTION
ALIGNMENT E1/REFINED SR14. STA, 1775+00.00 (E1) / 1882+50,00 (REFINED SR14), ALIGNMENT E1/E2/REFINED SR14. BURBANK STATION PLATFORM. CUT-AND-COVER TUNNEL.
TN-C0803 INTERMEDIATE WINDOW AT [-210 INTERSECTION. TWIN SHAFT (2 of 2) TN-C1109 TYPICAL SECTION
ALIGNMENT E1/REFINED SR14. TBM LAUNCHING TRENCH AT PORTAL 4 (E1)/10 (REFINED
TN-C0804 SR14). STA. 1891+47.74 (E1)/STA. 1998+90.00 (REFINED SR14) (1 of 2)
ALIGNMENT E1/REFINED SR14. TBM LAUNCHING TRENCH AT PORTAL 4 (E1)/10 (REFINED
TN-C0805 SR14). STA. 1891+47.74 (E1)/STA. 1998+90.00 (REFINED SR14) (2 of 2)
TN-C0806 ALIGNMENT E2. INTERMEDIATE WINDOW 2. CONSTRUCTION AND SUPPORT. DETAIL |
TN-C0807 ALIGNMENT E2. INTERMEDIATE WINDOW 2. CONSTRUCTION AND SUPPORT. DETAIL 2
ALIGNMENT E2. TBM BORED TWIN TUNNELS. ALTERNATIVE ADIT AT 1460+83.00. LOCATION
TN-C0808 AND CROSS SECTION
ALIGNMENT E2. TBM BORED TWIN TUNNELS. ALTERNATIVE ADIT AT 1460+83.00. PLAN AND
TN-C0809 DETAILS
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GENERAL NOTES

1. STRUCTURE DIMENSIONS ARE INDICATIVE. TO BE CONFIRMED.
TUNNEL DIMENSIONS ARE INDICATIVE. TO BE CONFIRMED.

TUNNEL SURFACE FACILITIES ARE INDICATIVE. TO BE CONFIRMED.
RAILWAY INSTALLATIONS ARE INDICATIVE. TO BE CONFIRMED.
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FINAL SLOPES TO BE DEFINED AT A LATER STAGE, WHEN THE GEOTECHNICAL STUDY IS AVAILABLE.
FAULTS AND EXTENT OF FAULT ZONES SHOWN ARE ONLY ORIENTATIVE AND, ARE SUBJECT TO CHANGE, SOURCE:

FAULT - USGS QUATERNARY FAULT AND FOLD DATABASE AND CGS GEOLOGIC MAP DATA BASES
FAULT ZONE ACTIVITY CLASSIFICACION - CHSR 15% DRAFT FAULT HAZARD EVALUATION REPORT, 2015.

7. ALL DIMENSIONS ARE IN FEET UNLESS NOTED OTHERWISE.

8. TWIN TUNNELS CROSS-PASSAGES DISTRIBUTED ALONG ALIGNMENTS: CP FOR EMERGENCY EGRESS,

EVERY 800 FT. CP FOR TECHNICALROOMS, EVERY MILE.

9. STA 296+82 67 (SPRUCE CT) IS THE NORTHERN LIMIT OF THE PALMDALE-BURBANK ENVIRONMENTAL DOCUMENT

NORTH OF

HIS POINT REFER TO BAKERSFIELD-PALMDALE ENVIRONMENTAL DOCUMENT. DESIGN FEATURES BETWEEN

§A 265700700 AND STA 206+83.67 (SPRUCE CT) SHOWN FOR REFERENCE ONLY.
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GEOTECHNICAL RISKS AT PORTALS, INTERMEDIATE WINDOWS AND ADITS

NOTE:
TUNNEL TUNNEL PARTIAL HAZARDOUS AND | CONSTRUCTION
ALIGNMENT TUNNEL CONFIGURATION  LENGTH PORTAL/ADIT STA. PORTAL TYPE COMMENTS LENGTH | |, POTENTIALLY, - | METHOD LIST OF GEOTEGHNICAL RISKS . o
(miles) (miles) ZONES (ASSUMPTION) Adit/Intermediate window (temporary, only for
Twin tunnels P1 638+81.93 mountain portal Horblende diorite and older alluvium mixed face condition. construction)
Tunnel 1 single tracky 1.63 1.64 Mined
9 P2 725+19.18 mountain portal Aliso canyon Potential slope instability during earthquakes.
P3 747+85.39 mountain portal Aliso canyon Existing Landslide in portal excavation. Excavation in hornblende diorite resulting in difficult
231 Mined excavation. Numbering of tunnels done from the Operational
Wi 870+00.00 "Binocular shaft Arasire canyon Mount Lowe intrusive rocks, Diorite Gabbro resulting in difficult excavation. point of view, not from the construction method
870+00.00 160 ft deep” Mount Lowe intrusive rocks, Diorite Gabbro resulting in difficult excavation. p.o.v.
T 12 Twin tunnels, 2 Potential Adit @ San Gabriel fault 1500400.00 Inclined descending gallery through San 11.93 Sheared Granodiorite, and fault gouge zones. San Gabriel fault traces (Class A or B Hazardous
E1 unnef single track 65 zone ! Gabriel fault zone. 4000 ft long - San Gabriel fault), potential fault displacement. Groundwater pressures in excess of 18 bar.
1775+00.00 "Binocular shaft 5.21 ) S!erra Madre North TBM Potential Liquefaction, flooding potential; unconsolidated sand, gravel, boulder alluvium.
W2 160 f deep" South of 1-210 - Sierra Madre
1775+00.00 eep South-San Fernando Potential Liquefaction, flooding potential; unconsolidated sand, gravel, boulder alluvium.
" 2.21
P4 1891+47.74 gs%n;;:fh Spreading grounds Unconsolidated sand, gravel and boulder alluvium. Flooding potential.
Single tunnel P5 2052+57.74 C&C Verdugo fault
Tunnel 3 double track & 1.35 : 1.35 - Verdugo SEM - - - - - - -
cavemn Burbank station 21234+75.74 csc Entering Burbank Unconsplldated sapd apd gravel alluvium with cobbles up to 6 inches dimension. Potentially
station contaminated alluvium in the subsurface.
Twin tunnels P1 638+81.93 mountain portal Aliso canyon Homblende diorite and older alluvium mixed face condition.
Tunnel 1 sindle track' 1.63 1.64 Mined
g P2 725+19.18 mountain portal Aliso canyon Potential slope instability during earthquakes.
P3 747+85.39 mountain portal Aliso canyon 231 T8N Existing Landslide in portal excavation. Excavation in hornblende diorite resulting in difficult excavation.
870+00.00 "Binocular shaft Mount Lowe intrusive rocks, Diorite Gabbro resulting in difficult excavation.
W1 160 ft deep” Arrastre canyon
) 870+00.00 eep Mount Lowe intrusive rocks, Diorite Gabbro resulting in difficult excavation.
Twin tunnels, . . - San Gabriel
) Tunnel 2 single track 16.64 Potential Adit @ San Gabriel fault Inclined descending gallery through San - Sierra Madre North Sheared Mendenhall Gneiss and granodiorite cut by multiple faults with gouge zones. San Gabriel fault traces (Class A
g 1362+90.88 - 14.33
zone Gabriel fault zone. 10800 ft long - - Sierra Madre TBM or B Hazardous fault), potential fault displacement. Groundwater pressures in excess of 60 bar.
P4 1626+69.67 mountain ortal Tuiunga wash South-San Fernando Within the Sierra Madre fault (San Fernando segment), potential fault displacement during an earthquake. Slope insability,
i P Jung squeezing ground (sheared Modelo Fm.), variable groundwater conditions.
P5 1681+95.32 mountain portal Tujunga wash Modelo Formation slope instability. Potential cut slope instability in Modelo Formation.
Twin tunnels, o h Stonehurst park, 147 . ] - ] ) )
Tunnel 3 binocular, single 146 W2 1759+48.75 pen trenc existing quarry - Verdugo SEM Potential slope instability during earthquakes. Unconsolidated alluvium .
tunnel & cavern - - - - - " : - —
Burbank station 1903+70.00 | Connection to underground Burbank station 273 ;J:;so:;;)g:ated sand and gravel alluvium with cobbles up to 6 inches dimension. Potentially contaminated alluvium in the
) P1 390+19.69 mountain portal California aqueduct Nadeau fault (Class A Hazardous, branch of San Andreas fault), potential fault displacement near portal.
Twin tunnels q
Tunnel 1 sinale k’ 7.31 7.32 TBM - — - " — - - -
gle trac P2 776+45.73 mountain portal Syenite bedrock resulting in difficult excavation and mixed face conditions with Older Alluvium. Groundwater and potential
) P Liquefaction
. Syenite bedrock resulting in difficult excavation and mixed face conditions with Older Alluvium. Groundwater and potential
P3 823+69.30 mountain portal ) !
Twin tunnels, Liquefaction
Tunnel 2 sinale track 3.13 - 314 TBM
Y P4 989+32.31 mountain portal Interbedded sandstone and volcanic rocks. Adverse bedding for cut slopes. Little Escandido fault in the portal excavation.
Twin tunnels, P5 1070+82.32 mountain portal } Potential slope instability of bedrock during earthquakes.
Tunnel 3 single track 0.51 - 0.51 Mined
g P6 1097+97.06 mountain portal Potential slope instability of bedrock during earthquakes. Adverse bedding for cut slopes
) p7 1178+11.38 mountain portal Potential slope instability of bedrock during earthquakes. Adverse bedding for cut slopes
Tunnel 4 Tiin tunneks, 090 091 Mined
REFINED single track ' P8 1226+03.76 mountain portal : ne Potential slope instability of bedrock during earthquakes. Adverse bedding for cut slopes. Near Agua Dulce fault.
SR14 Soledad Sant The alignment cuts deep 150 ft+ into the Lang Minute Man Missile site, which is a hardened steel reinforced concrete
P9 1346+58.92 mountain portal ole aCIaC;nryisg} ana bunker installation. The bunker has to be removed in a deep cut. Liquefaction potential in alluvium. Potential cut slope
instability.
. . - Sierra Madre North Excavation through the Hospital fault (Sierra Madre Fault Zone, north), Hazardous fault with displacent potential.
Potential Adit @ Pacoima reservoir | 1715+00.00 Incllnggbdr :ﬁz:ﬁ';gng:lz%éhﬁzgh San 1015 |- Sierra Madre Excavation within the Saugus Formation (loose sand and gravel) and unconsolidated sand, gravel, boulder alluvium.
Tunnel 5 Twin tunnels, 1235 ) 9 South-San Fernando TBM Refined SR14 Connector Cavern is located within the fault zone. Adit will be located in liquefiable alluvium.
unnel . .
single track 1882+50.00 |  "Binocular shaft Potential Liquefaction, flooding potential; unconsolidated sand, gravel, boulder alluvium.
W1 " South of 1-210
1882+50.00 160 ft deep Potential Liquefaction, flooding potential; unconsolidated sand, gravel, boulder alluvium.
" 220
P10 1998+90.00 g??n;;gih Spreading grounds Unconsolidated sand, gravel and boulder alluvium.
Single tunnel P11 2160+00.00 d Unconsoldated sand and gravel alluvium with cobbles up to 6 inches dimension. Potential inated alluvium in th
Tunnel 6 double track & 135 T —— 135 -Verdugo SEM nconsolidated sand and gravel alluvium with cobbles up to 6 inches dimension. Potentially contaminated alluvium in the
cavemn Burbank station 2231+18.00 cac 9! subsurface.
station
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INCLUDES SPACE FOR FACILITIES
DESCRIBED IN TM Z.4.8 WITH THE
FOLLOWING EXCEPTIONS:

- HELIPAD NOT INCLUDED.
- ADDED RESERVE OF SPACE FOR WATER
STORAGE/ SUPPLY.
- EEIE;;I]TIOH POND MOT INCLUDED [ HIGH
NT]),
- TSEFCZ SHARED AND LOCATED MEXT TO
PORTAL P4,

2.PERMANENT PORTAL PG FOOTPRINT INCL
SPACE FOR FACILITIES DESCRIBED IN T
2.4.6 WITH THE FOLLOWING EXCEPTIONS

- HELIPAD NOT INCLUDED.

DETENTION POND INCLUDED (LOW POINT).

= TSEFCZ SHARED AND LOCATED MEXT TO
PORTAL PT.

- WATER SUPPLY/ STORAGE ADDED.
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PORTAL P7

NOTE:

1.PERMANENT PORTAL PT FOQOTPRINT INCLUDES
SPACE FOR FACILITIES DESCRIBED IN TM
2.4.6 WITH THE FOLLOWING EXCEPTIONS:

- HELIPAD NOT INCLUDED.

- DETENTION POND NOT IMCLUDED.

- ADDED RESERVE OF SPACE FOR WATER
STORAGE/ SUPPLY.
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¢ 00 4
r'=200"
“E-VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT -
“Fl.DouinGuEZ | PEPD mECORD BET PALMDALE TO BURBANK S
i R ALIGNMENT "REFINED SR14" TH=R4020-514
" AoREL P 60 CALIFORNIA PLAN ‘;snsum
| [on| pross— R /3072021 AR M AT, STA 1318+00.00 TO STA 1368+00.00




TUNNEL

-04020-514 |

MATCH LINE { ™

=
§
;
5
:
4
;
=
;
L)
:
£
3
2
;
5
[4]

2E/05/2020 20: 14027

CALIFORNIA HIGH-SPEED RAIL PROJECT “HsR14-42
PALMDALE TO BURBANK T
ALIGNMENT "REFINED SR14" TH=-D4021-514

CALIFORNIA % vom |

MGHSPEED RAR AUTHORITY' STA 1368+00.00 TO STA 1418+00.00 _

Q2058510




E
§
g
,=
s
:
=
:
=
:
£
=
&
;
5
2

2&/05/2021 20134158

CALIFORNIA HIGH-SPEED RAIL PROJECT _“""""' Eﬁ 4-42
PALMDALE TO BURBANK SRaw .
ALIGNMENT "REFINED SR14" TN-D4022-514

CALIFORNIA % vom |

MGHSPEED RAR AUTHORITY' STA 1418+00.00 TO STA 1468+00.00 _

Q2058510




cihpwworkingchsrihamst 94 30WPE-TN-04025-51 4.agn

28/05,2021 20137119

TUNNEL 05 —

55

e

{ ™

WATCH L

Z]
e |
=
B

Q2058510

NI

¥ 200 4

o bé‘?‘é@

" 200"
“E-VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT R 442
“FJ.00MINGUEZ | PEPD mEGORD sET PALMDALE TO BURBANK B
e i ALIGNMENT "REFINED SR14" WL o I
" AREL P 60 CALIFORNIA PLiR AS SHOWN
o [on|ww preee— S— AR O ALY, STA 1468+00.00 TO STA 1518+00.00 BT




cihpwworkingchsrihamst 94 30WPE-TN-D4024-51 4.agn

28 /05,2021 19220523

Q2058510

D4023-514 J

H LINE { Tn-

H.I.T_C'
W,

TUNNEL 05

-514 1

NE ( TN-D4025

MATCH LI

200 0 00 400
e —
=200
“E-VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT Nt 4=42
FU.DOMINGUEZ | PEPD WECORD BET PALMDALE TO BURBANK S
i R ALIGNMENT "REFINED SR14" THRI08e514
RCALE :
" A.RELaRo L. Gt W CAL/FORNIA Piki _AS_SHOWN
r— T pross— R /3072021 AR M AT, STA 1518+00.00 TO STA 1568+00.00




TUNNEL 05

- !"":"E E ‘:1_."'..'.-:-..-.'._'._ e :':'-:‘.' .-_.- ‘:"_..._:: -I. e
RIac T SR R T e
= = T T UCEELEEIE TS e e L T
J o I _"__'{I.; BadEC)- = e p

f‘lg ;:th-‘. E}; 4 -

" Ll W T S N Tl

— e T e
B R e

= B b it

MATCH LINE [_?H'D“'ﬂ'z‘l-'ﬁl! 1
WATCH LINE { TN-D4026-514 ]

E
§
§
,=
s
:
=
:
=
:
£
=
&
;
5
2

28/05,2021 1221510

CALIFORNIA HIGH-SPEED RAIL PROJECT “HsR14-42
PALMDALE TO BURBANK T
ALIGNMENT "REFINED SR14" TH=-D4025-514

CALIFFORNIA PLAN W

MGHSPEED RAR AUTHORITY' STA 1568+00.00 TO STA 1618+00.00 _

Q2058510




cihpwworkingechsrihamst 94 30WPE-TN-04026-51 4.agn

28/05,2081 12122t

Q2058510

TUNNEL 05

NOTE:
1. LOCATION OF CAVERN
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{ CHSR NB ALIGNMENT “REFINED SR14"

NOTE

KAMPLE OF ROCK CUT SLOPE REINFORCEMENT AT P'EHT‘!LL MOUTH
2 IN OF SHOTCRETE WITH STEEL FIBERS (50 KG/ M')
WELDED WIRE MESH X6 — W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4' BY 4° PATTERN
-~ WEEP A5 DIRECTED

)
-
rrm

2. GEOTECHMNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOE
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PFLAN

AND LONG SECTIOM FOR CONSTRUCTIOM AT "ﬂ-IE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE WERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH [S SHOWN
ON THE GEMNERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
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§ CHSR NB ALIGNMENT "REFIMED SR14"

€ CHSR SB ALIGNMENT “REFINED SR14"

NOTE

KAMPLE OF ROCK CUT SLOPE REINFORCEMENT AT P'EHT‘!LL MOUTH
2 IN OF SHOTCRETE WITH STEEL FIBERS (50 KG/ M')
WELDED WIRE MESH X6 — W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4 BY 4° PATTERN
-~ WEEP A5 DIRECTED

)
-
rrm

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOE
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SE'CT]'!JH FOR CONSTRUCTION AT "ﬂ-IE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE WER#LL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH [S SHOWN
ON THE GEMNERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
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€ CHSR NB

ALIGNMENT “REFINED SR14"

NOTE

1. EWLE OF ROC SLOPE REINFORCEMENT AT P'EHT’L MOUTH
- 2 IN OF SHGTERETE WITH STEEL FIBERS (50 KG/ M7)
- WELDED WIRE MESH &X6 — W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4 BY 4° PATTERN
-~ WEEP A5 DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSLES
SEE DRAWING TN-BOOOE
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTION FOR CONSTRUCTION AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE WERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH [S SHOWN
ON THE GEMERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).

EXCAVATION VOLUME 124,484 CY
§ CHSR SB ALIGMMENT "REFIMED SR14" FILL VOLUME 38,550 CY
CUT SLOPE SURFACE 47,326 SOFT
PLAN
3350 3350
3325 LONGITUDINAL PROFILE 3325
- SB TUNNEL P
3300 i 3300
1215 il 3275
3250 3250
3V:2H REINFORCED i
3225 CUT :SLOPE 3225
_3200 BACK FILL TO 3200
FINISHED SURFACE
3175 275
_}l@_ﬁ_ 'AHTIF]EEIAL TUNMEL 3130
_3125 | 3125
HOOD MIG-LE 45’
3100 | W 3100
3075 e e 3075
50 0 50 100 50 0 50
Jusa F i TU_F!_\ msa 1 [l l [} i i i m
3025 TUNNEL HEADWALL . HDRE |zi !,E.,w 55=='V£RT Yisee
3000 3000
g21+00 g22+00 g23+00 g24+00 B25+00 g2e+00 g27+00
PROFILE
“E.VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT T SR14-42
“Fl.DouinGuEZ | PEPD MEGORD SET | g PALMDALE TO BURBANK S
B nev o2 + d?} AL EGREENT MHEFTHED SRA4E TN-D7003-514
a i::-_'. SCRLE
" ARELARO NOT FOR ¥ CALIFORNIA SERERL AS SHOWN
CONSTRUCTION HIGHHSPEED RAN ALTHORITY BT .
—, R poeg e s ———— i S PLAN AND PROFILE FOR CONSTRUCTION




cihpwworkingchsrihamst 94 30WPE-TN-07004-51 4.agn

28/05,2020 19:35:

Q2058510

€ CHSR MB ALIGNMENT "REFINED SR14"

NOTE

1. EWLE OF ROCK CUT SLOPE REINFORCEMENT AT P'EHT‘!LL MOUTH
- 2 IN OF SHOTCRETE WITH STEEL FIBERS (50 KG/ M’)
- WELDED WIRE MESH &X6 — W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4 BY 4° PATTERN
-~ WEEP A5 DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSLES
SEE DRAWING THBOOODG
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTIOM FOR CONSTRUCTION AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE WERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH [S SHOWN
ON THE GEMNERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
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€ CHSR NB ALIGNMENT "REFIMED SR14"

NOTE ¢

1. EIM OF ROCK CUT SLOPE REINFORCEMENT AT PCHTiiL MOUTH
- 2 IN OF SHOTCRETE WITH STEEL FIBERS (50 KG/ M°)
- WELDED WIRE MESH &X6 — W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4' BY 4° PATTERN

-~ WEEP A5 DIRECTED

2. GEQOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOE

3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT FPLAN
AND LONG SECTIOM FOR CONSTRUCTIOM AT THE PORTAL

MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL

CUT SLOPE, AND THE FINISHED FILL.

4. TI'!E DRAWING DOES NOT SHOW THE WEHALL GFADING (2H31V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH [S SHOWN
ON THE GEMNERAL PLAN (SEE LIMITS OF EHBA.\’AT]DN CUT).
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€ CHSR NB ALIGNMENT "REFINED SR14"

NOTE

1. ENMIF OF ROCK CUT SLOPE REIMFORCEMENT AT PORTAL MOUTH
- 2 IN OF SHOTCRETE WITH STEEL FIBERS (50 KG/ M7)
- WELDED WIRE MESH &X6 - W4.0 X W4.0

- 20FT LONG CEMENT GROUTED DOWELS ON 4° BY 4’ PATTERN
-~ WEEP A5 DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSLES
SEE DRAWING TN-BOOOE

3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT FLAN

AND LONG SECTIOM FOR CONSTRUCTION AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

m——— 4. THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
7 : OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
| W e o S I : ON THE GENERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
- et o
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NOTE

- i1 i
. 1. EXAMPLE OF_ROC SLOPE_REINFORCEVENT AT PORTAL MOUTH
N OF SHOTCRETE WITH STEEL FIBERS (50 KC/ M%)
, - WELDED WIRE MESH 6X6 - W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4’ BY 4’ PATTERN
A5 - s - WEEP AS DIRECTED
- I id 2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSLES
o SEE DRAWING TN-BOODOS
3a THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN
- AND LONG SECTION FOR CONSTRUCTION AT THE PORTAL
. MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
p a CUT SLOPE, AND THE FINISHED FILL.
—— N CHIR NB.ALTGHMENT: “REFINED SR 4, THE DRAMING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
3 OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
. ON THE GEMERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
-
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NOTE

1. ENAHPLE OF ROCK SLOPE REINFORCEMENT AT PORTAL I‘ﬂUTH
- 2 IN OF SHOTCRETE WITH STEEL FIBERS (50 KG/ M°)
- WELDED WIRE MESH &X6 - W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4° BY 4° PATTERN
= WEEP A5 DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSLES
SEE DRAWING TN-BOOOE
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTIOM FOR CONSTRUCTIONM AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
ON THE GEMNERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
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PORTALS.

PERMANENT FOOTPRINT INCLUDES

SPACE FOR FACILITIES DESCRIBED

IN TM 2.4.6 WITH THE FOLLOWING

EXCEPTION:
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- 20FT LONG CEMENT GROUTED DOWELS ON 4' BY 4° PATTERN
-~ WEEP A5 DIRECTED

F

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSLES
SEE DRAWING TN-BOOOSE
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTION FOR CONSTRUCTIONM AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE WERALL GFAEING (2H31V]
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH [S SHOWN
ON THE GEMNERAL PLAN (SEE LIMITS OF EHBA.\’AT]DH CUT).
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- WEEP AS DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOG
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTION FOR CIJHSTHUI:T]'DH AT THE PORTAL
MOUTH ALONG WITH TEMPORARY ORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
ON THE GEMERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
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WEEP AS DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOE

3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN
AND LONG SECTION FOR CONSTRUCTIONM AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
ON THE GEWERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
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NOTE

1. ENAHPLE OF ROC E REINFORCEMENT AT PORTAL
- 2 IN OF SHGTERETE 'H!TH STEEL F[BER$ (85 LBSJ'I:UBIE TA.‘RD]
- WELDED WIRE MESH &X6 — W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4' BY 4° PATTERN
-~ WEEP A5 DIRECTED

F

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSLES
SEE DRAWING TN-BOOOSE
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTION FOR CONSTRUCTIONM AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE WERALL GFAEING (2H31V]
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH [S SHOWN
ON THE GEMNERAL PLAN (SEE LIMITS OF EHBA.\’AT]DH CUT).
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1. EXAMPLE OF ROCK CUT SLOPE REIMFORCEMENT AT PORTAL MOUTH
- 2 IN OF SHOTCRETE WITH ETEEL FIEEHS (85 LBS/CUBIC YARD)
- WELDED WIRE MESH &X& - X W4.0
- 20FT LONG CEMENT GR&LITEQ DQ'H'ELS ON 4" BY 4° PATTERN
- WEEP AS DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOG
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTION FOR CIJHSTHUI:T]'DH AT THE PORTAL
MOUTH ALONG WITH TEMPORARY ORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
ON THE GEMERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).

EXCAVATION VOLUME 15,372 CY
FILL VOLUME 4,578 CY
€ CHSR SB ALIGNMENT “E2" CUT SLOPE SURFACE 24,497 SOFT
PLAN
1200 3200
LONGITUDINAL PROFILE
=il SB TUNNEL A
3150 | 3150
&\
3125 1 : 325
3100 e \/‘W : i _ ARTIFICIAL TUNMNEL 3100
% 3V:2H REINFORCED : :
3075 . £ CuT SLOPE e HOOD ANGLE 45° . 3075
% e BACK FILL TO TR i R —
3050 ‘//"—FINISHED SURFACE 2020
3025 f.]'ﬁ - Tobras Coktae L kA 203
3000 £ fcta i bida LT N 3000
2975 2975
50 0 50 100 50 50
2950 2950 ' . i hﬁ%ﬁp
722+00 723+00 724+00 725+00 726+00 727+00 728+00 HORIZ F=50° VERT r=50'
PROFILE
“EVELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT <L T
DRaws B =
FJ.DOMINGUEZ | PEPD MEGORD BET 3 o PALMDALE TO ﬁufﬂﬁﬂﬂ mT-ﬁ-IETouz-EE
o o o ALIGNMENT "E2
- I::-_'. RCRLE
Wt H:' FoR ¥ > CALIFFORNIA PORTAL 2 AS: SHOWN
CONSBTRUCTION 1
— 1= po— ™ oarzorzom PRRARATED AR ATIRTY, PLAN AND PROFILE FOR CONSTRUCTION AL




cihpwwork ingd] r\sener-us-pw.bent ey .com_ senar-us-pw- 01 \froncisco] .oominguez wome 1| 94298 - TH-0 T003-E2.dgn

28/05,2020 21138122

Q205240

NOTE

1. EN SLOPE REINFORCEMENT AT PORTAL MOUTH
-2 [N OF SHDTCRETE WITH STEEL FIBERS (B5 LBS/CUBIC YARD)
- WELDED WIRE MESH &X6 — W4.0 X W4.0
- 20FT LONG CEMENT GROUTED DOWELS ON 4' BY 4° PATTERN
-~ WEEP AS DIRECTED
2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TH-BOOOG
3. THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN

AND LONG SECTION FOR CONSTRUCTIONM AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
ON THE GEWERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).
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£ CHSR NB ALIGMMENT "EZ"

1. EXAMPLE OF ROCK CUT SLOPE REINMFORCEMENT AT PORTAL MOUTH
- 2 IN OF SHUTGRETE WITH STEEL FIBERS (50 KG/ M)

- WELDED WIRE MESH X6 — W4.0 X W4.0

- 20FT LONG CEMENT GROUTED DOWELS ON 4° BY 4" PATTERN

WEEP A5 DIRECTED

2. GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOG

3. THE DRAWING SHOWS THE TEMPORARY PORTAL CLIT PL.M'I
AND LONG SECTION FOR CIJHSTHUET]CIH AT THE POR
MOUTH ALONG WITH ARY SUPPORT FOR THE P‘DHTAL
CUT SLOPE, AND THE FINISHED FILL.

4. THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
ON THE GEMERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).

o EXCAVATION VOLUME 107,156 CY
€ CHSR SB ALIGNMENT "£2 TR T
L]
CUT SLOPE SURFACE 44 337 SOFT
1425 1425
LONGITUDINAL PROFILE
Ead | oo by SB TUNNEL 1400
1375 [ [ e T 1375
il BACK FILL TO FINISHED SURFACE
1350 1350
] o
1325 ; s 1325
1325 3vi2H REINFORCED Prgie ARTIFICIAL TUNNEL
1300 e P 1300
T - T HOOD ANGLE 45°
1275 . N\ i 1275
TOR e O I amrmed
1250 # Lot b o e 1250
1225 1225
1200 TUNNEL HEADWALL -
0 50 5 0 50
1115 1175 EM Ls#@
1624+00 1625+00 1626+00 1627+00 16268+00 1629+00 1630+00 HORIZ 150" VERT r=50°
PROFILE
“E.VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT T lSR14-42
) .DowiNGuEZ | PEPD mECOMD sET 3 @ PALMDALE TO BUIHBAHK ﬁm—ﬁTW#-EE
u:umﬁE REY 02 L ALIGNMENT "E2"
- I::-_'. BCRLE
g wor ron | L= CALIFORNIA PORTAL 4 A3 SHOM
L CONSTRUCTION HIGHSRRED RAK ALTHORITY " ST .
— p —— ooy F— PLAN AND PROFILE FOR CONSTRUCTION
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[

141

€ CHSR NB ALIGNMENT "E2"

€ CHSR 5B ALIGHMENT “"E2"

2.

3.

EXAMPLE OF ROCK CUT SLOPE REINMFORCEMENT AT PORTAL MOUTH
- 2 IN OF SHOTCRETE WITH STEEL FIBERS (50 KG/ M )

- WELDED WIRE MESH X6 — W4.0 X W4.0

- 20FT LONG CEMENT GROUTED DOWELS OM 4° BY 4°' PATTERN

- WEEP AS DIRECTED

GEOTECHNICAL RISKS AND CONSTRUCTABILITY ISSUES
SEE DRAWING TN-BOOOG

THE DRAWING SHOWS THE TEMPORARY PORTAL CUT PLAN
AND LONG SECTION FOR CONSTRUCTIOM AT THE PORTAL
MOUTH ALONG WITH TEMPORARY SUPPORT FOR THE PORTAL
CUT SLOPE, AND THE FINISHED FILL.

THE DRAWING DOES NOT SHOW THE OVERALL GRADING (2H:1V)
OF THE WIDER PORTAL AREA. THE EXTENT OF WHICH IS SHOWN
ON THE GEMERAL PLAN (SEE LIMITS OF EXCAVATION-CUT).

EXCAVATION VOLUME 158,191 C¥
FILL VOLUME 38,549 CY
CUT SLOPE SURFACE 47,326 SOFT
1325 1325
LONGITUDINAL PROFILE i
=0 SB TUNNEL bt B . 1280
1275 .",-" 1275
"
L0/ 3Vi2H REINFORCED o 1250
i CUT SLOPE — e
_1200 BACK FILL TO FINISHED SUEFACE 1200
1175 | ac-\_\’ . 1175
1150 | ARTIFICIAL TUNNEL PP 1150
HOOD ANGLE 45° -
1125 : o 1125
-
1100, Tt 1100
2R S T AT - 50 0 50 100 50 0 50 100
1075 = otk e b T':[_- K. 1075 e e —
1050 TURNEL. HEADWALL ] e 1050 HORIE 150 VERT 150
1025 1025
1679+00 1680+00 1681+00 1682+00 1683+00 1684+00 1685+00
PROFILE
“E.VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT T SR14-42
“Fl.DouinGuEZ | PEPD MECORD BET | g PALMDALE TO BURBANK B
Tﬁl&;; REY 02 't.'l_u ALIGHNMENT |'E2“ THN=-DTOO05-E2
. = RCALE
" ARELARO NOT POR = CAL/FORNIA S CRERL AS SHOWN
CONBTRUCTION
e YR ey [ - proe— i S AR O ALY, PLAN AND PROFILE FOR CONSTRUCTION et
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NOTES:

1.

ADDITIONAL PROVISION OF SPACE OF 150’ HAS BEEN ADDED TO PLAN
DRAWINGS TO STAGGER PORTAL ENTRANCES IN ORDER TO PREVENT
SMOKE_RE-CIRCULATION IN CASE OF TUNNEL FIRE, AND FOR TUNNEL
CLIMATE CONDITIONS.

LEGEND:

EMERGENCY TELEPHONE ......... ETO
FLOOD LIGHTS wveeeaseasasansaaas L it

2. ESFI%;EESAT SELECTED PORTALS ONLY. MAY BE SHARED BETWEEN CLOSE FIRE HYDRANT veveeseeseareasusns FHO
. v --f——- -
3. IPPS AND PARKING AT SELECTED PORTALS ONLY. 8&%5@2;@5?%?; SWIETCH...((I”C:)
5. ADDITIONAL SPACE FOR WATER SUPPLY RESERVOIR TANKS ADDED AT TP PARALLELING STATION .... TPPS%
SELECTED LOCATIONS (FOR FIREFIGHTING). VENTILATION CONTROL PANEL ...oVCP
COMMUNICATION WAYSIDE POWER CONTROL
TOWER CUBLICLE (10'X8’)  wveeseeereassOWPC
X: X: X: X: X X X X X X: X: X:
* SURFACE DRAINAGE X
TO DETENTION POND j 7
. - - ____.____.—-——.—-——.—-—_."’_(
- F DETENTION POND XEEQE‘SEQEESEE%
F"\\ AT SITE LOW POINT PATHWAY TO BOTH
! TUNNEL SEEPAGE &
EMERGENCY d SIDES OF TRAIN ON
ROCKFALL & VEHICLE WASH WATER TO X EITHER TRACK FOR
DEBRIS ASSEMBLY & DETENTION POND FULL LENGTH OF TRAIN
CONTAINMENT TR AROUN% -| | OR SANITARY SEWER
' , = P NOISE BARRIERS
b ft P CECURITY FENCE A%
| - -= p—
UPPER FLOOR TRACK LEVEL ————— = "TET L # REQUIRED
LEVEL BUILDING G BUILDING ACCESS ®
ACCESS -— — FHO
) oo Iy / T = L
L 1 N t’ [N DY —
. +-E - (ocs) -E - (0cs) -E - (ocs) E - (oc$) -E
0 4 %
A — — — — — — — —_ - — V. = —_ —_ —_ —_ —_ —_ —_ —_ —_ —_ -1 —_ —_ —
LY S é h|e= , . STRAIN GANTRY
< ! Cloa= P SR 0
; ! z|og= TRAIN SURFACE EVACUATION AND FIRE CONTROL ZONE (NOTE 2)
2 > N OloRs 1350’ N J o
© _ _ w _ _ _ _ _ 1 — _x hebeny — — — — — — — — — — — — _ _ _ o o
G = p—— -~ T ol
z > ¢ : E|Eeo ) 40
N PX 65’ 0 8‘2“‘ =z =
e I I A 0 | - < O B AN I AN N N Pomr et
TN-C0003 < 120 —=--4 o
-E - (ocs) E - (ocs) -E - {ocs) -E - {ock) -E
S ~ - K P —
EMERGENCY ~ » v o |
ER FLOOR FHO COMWAND © X: —x X X X
LEVEL BUILDING TRACK LEVEL ! POST T s RESCUE AREA/ FHO 'puct
ACCESS < <— BUILDING ACCESS|—» Qlo veP ° PASSENGER ASSEMBLY ,
) ] 1 i 5000F T* i 1050 BANK
PORTAL VENTILATION 11 75/ °WPC
Hitholg" 2D R oo o ‘ 1 _
X 0 A A
~ — — — pig — — — <, — — —_
"I EneRrcENCY H K T X
VEHICLE 1 va
X ASSEMBLY & | © Y |_ .
! TURN-AROUND - 1PPS o
A X: X: X X X | ORIENTATIVE LOCATION
150 ] 4 PARKNG X (NOTE 3) X
TRUMPET HOODS FOR NOISE MITIGATION gl X WATER SUPPLY 3
wore ) RO I :
(AT SELECTED SECURITY X X X
LOCATIONS) GATES
N_ MAINTENANCE L 120
PARKING X
L. X: X: X: X X \j
(XA INTRUSION PROTECTION
TN-C0002 FENCE 9 30 60
V 1500° 1"=30"
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N SR14-42
DREVJN_ EBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
Beaeg o REV 02 I m TYPICAL TUNNEL PORTAL FACILITIES AT GRADE TN-C0001
- SCALE
o NoT FOR CALIFORN/A TWIN TUNNELPLCA%NFIGURATION AS SHOWN
oATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV | DATE BY | CHK | PP DESCRIPTION 04/30/2021
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NOTES:

1. DIMENSIONS AS PER TM 2.4.6.

2. TUNNEL INNER DIAMETER TO BE
CONSIDERED IS 28

FT AS PER NOTICE

€ TUNNEL TO DESIGNERS No. 10
TN-C0003
N,
€ TUNNEL
33" 33" PORTAL BUILDING EITHER CONTAINING
TUNNEL VENTILATION FACILITIES OF
7,500 sqft x_3 FLOORS, OR ENLARGED PORTAL
UPPER FLOOR LEVEL BUILDING CONTAINING, TUNNEL VENTILATION
BUILDING ACCESS I I I AND_ MAINTENANCE FACILITIES. APPROXIMATELY
40,000 sqft ON_3 FLOORS (ALTERNATIVE
. . TO’ SEPARATE SITE AREA)
>
o | | pd
'_
<<
Q12
s ™
€ | I I
: P
10" BENCHING 26 10" BENCHING
- ]
I
38 ID R\
ACCESS _ — — _ _ 5. _ —
ROAD | | 7 ACCESS
ROAD
7 7 7R 7 7 7 7 7 7, 7N 7. 7
- ~ T Bl -1 W I - o 5
N
TN-C0003
29.5° 29.5
32 32
BASE OF PORTAL CUT WORKPOINT
38" 38’
42 24" 42
115’
155
SECTION /XA
SCALE 1"=15' TN-C0002
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N SR14-42
*F.J. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK oRAG .
CHECKED BY REV 02 TN-C0002
W. GUO SCALE
TYPICAL TUNNEL PORTAL FACILITIES AT GRADE
" & RELANO NOT FOR CAL/FORN/A TWIN TUNNEL CONFIGURATION AS SHOWN
CONSTRUCTION HIGHSPEED RAIL AUTHORITY SHEET NO.

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

ELEVATION




ci\pwworkingdir\sener-us-pw.bentley.com_sener-us-pw-01\franciscoj.dominguez\dms19426\PB-TN-C0003.dgn

26/05/2021 15:29:27

0205240

10" BENCHING
~ O

VENTILATION AND MAINTENANCE FACILITIES CONTAINED

WITHIN A SINGLE PORTAL BUILDING:
APPROXIMATELY 40,000 SQ. FT. ON 3 FLOORS

120’

7500 SQ. FT. x 3 FLOORS

PORTAL VENTILATION

NOTES:

1. ADDITIONAL PROVISION
150" HAS BEEN ADD
TO_STAGGER PORTA

F
PLAN DRAWINGS

SF SPACE O
TRANCES TO

1
N

PREVENT SMOKE RE-CIRCULATION IN

CASE OF

FIRE, AND FOR

TUNNEL Czﬂu§%E CONDITIONS.

FREE AREA (A)=150% OF FREE AREA (B).
VENTILATION AND AERODYNAMICS TBD.
DIMENSIONS AS PER TM 2.4.6.

TUNNEL AXIS—

TOP OF RAIL

BUILDING
35° 30" 65’
ROCKFALL AND | |[UPPER FLOOR TN-C0001
DEBRIS LEVEL Y
CONTAINMENT BUILDING
AREA ACCESS
CERRRERRR >~
Ll
- - - - - - =
. <<
N sk
™M | X
— — — o
i o
| H o J
_ Il _ _ _| _ <
4 <<
B -r=T - - . - - - - T - S
~ ~
| N
- — — — — — n — — — — — — —

Frr

BORED OR MINED OR BORED TWIN TUNNEL

\\\\\\\\\‘4:;;;/;PPROX 100 SQ. FT. EACH APERTURES

TO OPEN_AIR FOR PRESSURE RELIEF
(PERMANENTLY OPENED)

150" TRUMPET HOOD FOR NOISE MITIGATION

(NOTE 1)

TN-C0001

SECTION /A
SCALE 1"=15"  \JN-C0003
15 0 15 30
=15
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT e R 442
*F.J. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG .
CHECKED BY REV 02 TN-CO0003
W. GUO SCALE.
TYPICAL TUNNEL PORTAL FACILITIES AT GRADE
" pe RELANO NOT FoR CAL/FORN/A TWIN TUNNEL CONFIGURATION AS SHOWN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV DATE BY CHK APP DESCRIPTION 04/30/2021 LONG SECTION
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€ TRACK
|
¢ TRAIN
5.585" 5.585’
5.25' 5.25’
4.79’ 4,79’
4.415’ 4.415

15.25°

14.83"

14.33"

NOTES OF ASSUMPTIONS:

GC CLEARANCE (TYP)

13.08'

2.83'

REFER TO T 1.1.10 FOR ASSUMPTIONS

ON GAUGES.

HIGH-SPEED EQUIPMENT ONLY.

€ TRACK
(|IZ_TRA[N
6.455' 6.455'
6.19 6.19
5.05° 5.05'
3.91' 3.91'

[}
Y

15.63"
15.44'
15.42'

TOP OF RAIL

<~

—

14.61°

13.35°

2.18’

—
—

~.

5 &
o o
STATIC ENVELOPE
DYNAMIC ENVELOPE
4,75’ 4,75’ 5.33" 5.33
5.09° 5.09° 5.92° 5.92°
COMPOSITE STATIC ENVELOPE, EXCEPT TSI GC AT TOP
— ——— TOP OF TSI GC STATIC ENVELOPE
COMPOSITE STATICENVELOPE = ——F——— COMPOSITE DYNAMIC ENVELOPE COMPOSITE DYNAMIC ENVELOPE
2 0 2 4
1/2"=1-0"
"E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N ISR14-42
*F. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG .
CHECKED BY REV 02 TN-CO0004
W. GUo COMPOSITE VEHICLE scae
" n RELANO NOT FOR CAL/FORN/A STATIC AND DYNAMIC ENVELOPE AS SHOWN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY TANGENT TRACK SHEET NO.
REV | DATE BY | CHK | APP DESCRIPTION 04/30/2021




NOTES OF ASSUMPTIONS:
CTRACK LTRAIN 1. gzpziuggsm 1.1.10 FOR ASSUMPTIONS CTRACK  CTRAIN
/ 2. HIGH-SPEED EQUIPMENT ONLY.
3,95’ 7.14° 4.78’ | 8.03
, |
3.46’ | 6.96° 4.36" | 7.92
2.9’ / 6.61" 3.13 ,/ 6.89
1
2.57" [ 6.19° |~ GC CLEARANCE (TYP) /5,79'
~\\—‘\\\\\\\
N\ N\
‘ \
\
/ )
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ |
T " o B R R Bl
S o - I | Q| &+ I o
ol 8 © i P | S I I I ] [ / 508
el TS RIS | / o < X —| =] w] & / N ) o
A B B! | | o s« = / X o o) - -
) ,l / | ™M - T Al II N o o
— . — . <
,l | I I/ o Il o~ v -
| / |
| / /
,444444# ! / /
S ( / |
g : \ / ! [
é 2 \\ /! // R ® // il
¢ " A b < sl ¢ /
o o Lo
= S = / « - A
g = —£L/ = . —L/
5 o TOP OF RAIL s =
. ; ° |
2 S |
2 / STATIC ENVELOPE / DYNAMIC ENVELOPE
X
g , | , /
s 4.69 , 4.74
© 4.93' / 5.16’ 5.26’ / 5.32"
1
5.2 ! 5.89° 5.61° | 6.14’
!/ |
° COMPOSITE STATIC ENVELOPE, EXCEPT TSI GC AT TOP
i — ——— TOP OF TSI GC STATIC ENVELOPE
- COMPOSITE STATICENVELOPE = ———— COMPOSITE DYNAMIC ENVELOPE COMPOSITE DYNAMIC ENVELOPE
3 2 0 2 4
i |/2u:|1_0u
DESIGNED BY CONTRACT NO.
E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT HeR14-42
PALMDALE TO BURBANK DRAwm_cnv:lo. 0005
SCALE
AS SHOWN

DRAWN BY

FJ. DOMINGUEZ

0205510

PEPD RECORD SET

22 SENER
¥ %

7

COMPOSITE VEHICLE

CHECKED BY REV 02

W. GUO

" o RELANO NOT FOR CAL/FORN/IA STATIC AND DYNAMIC ENVELOPE

DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SUPERELEVATED TRACK SHEET NO.
REV DATE BY | CHK | APP DESCRIPTION 04/30/2021
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NOTES OF ASSUMPTIONS:

1. NO ALLOWANCE FOR AERODYNAMICS.

2 EXCLUDES CONSTRUCTION TOLERANCE.

3. NO ALLOWANCE FOR VENT EQUIPMENT.

4 FOR PANTOGRAPH DETAILS, REFER TO
™ 3.2.3

€ TRACK
€ TRAIN

FEEDER CLEARANCE
ENVELOPE (ALTERNATE
LOCAT[ONS)éJYP)

/ N 5. REFER TO TM 1.1.10 FOR ASSUMPTIONS //F AN
// \\ ON STATIC & DYNAMIC GAUGES. . // \\ .
" ’ 6.5’ N\ 6. HIGH-SPEED EQUIPMENT ONLY. " J/ \ "
/// N 7. FOR FEEDER CLEARANCE SEE TM 3.2.2-B / 5Ky océ\AND
r AN 8. STRUCTURE GAUGE FOR C&C SECTIONS / PANTOGRAPHY— 1
( I ACCORDING TO TM 2,4,2-E ELECTRICAL |ENVELOPE
' 6.25' 6.25’ | (Te) '
. . FIXED EQUIPMENT
| |
| | STRUCTURE GAUGE | |
| (ONLY FOR CUT-AND-COVER |
| | SECTIONS) | |
| e Pt et |  STRUCTURE GAUGE T e et iyt |
I - N [ONLY FOR CUT-AND-COVER I
Pe N | /~ SECTIONS)
I / \ | | \ I
I / \ | \ I
( ! ] |
| ‘ | I I ;
| | w ’ | | ' !
o R ! « l | S ! I n
o | | = | | I o
o~ | — | | | | o~
| ' Q | | | ' |
i ' = ! | i
|| z ,l /IﬁWALKWAY ENVELOPE | l'
_ | _ 1 _ _© _ _ _ L L | L ] I _ .
. | ‘ x | . | ; |
© O
N | - | s | |
~
I - | | |
| : | o] |
[Te) = [Te)
i 1.5° ! 8.5 = 8.5 | = ! ! 1.5°
— ! 1 — T
[ ‘. ; | | [
L ; | )
'. | | | |
. | 1' | | |
i \ / | ) | s
< \\ // 0.5" I I
\ s TOP OF RAIL VL I
\ / |
] na Fary NEPA 130 ) )
S L L UNOBSTRUCTED CLEAR 0 S
> . WIDTH FOR . >
Y N TRAINWAY WALKWAY (TYP) ° N
6.5’ 6.75
7.25° 3 1.5’
10.25 10.25°
» 11.75" COMPOSITE STATIC ENVELOPE, 11.75" 1o’
EXCEPT TSI GC AT TOP
2175 ——————— TOP OF TSI GC STATIC ENVELOPE 2175
FIXED EQUIPMENT ENVELOPE COMPOSITE DYNAMIC ENVELOPE FIXED EQUIPMENT ENVELOPE
AND STRUCTURE GAUGE AND STRUCTURE GAUGE
TANGENT TRACK FIXED EQUIPMENT ENVELOPE TANGENT TRACK 2 0 2 4
WALKWAY RIGHT SIDE o CTRUCTURE GAUGE FOR C&C SECTIONS WALKWAY LEFT SIDE e
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N SR14-42
DREVJN_ SBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAwnN_cnv:lo. 0006
CHECKED BY REV 02 -
_¥- B0 ‘ot Fo CAL IFORNIA COMPOSITE VEHICLE S SHOWN
A. RELANO FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY TANGENT TRACK SHEET NO.
REV | DATE BY | CHK | APP DESCRIPTION 04/30/2021
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REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

SUPERELEVATED TRACK

3’ NOTES OF ASSUMPTIONS:
1. NO ALLOWANCE FOR AERODYNAMICS. e
e 2. EXCLUDES CONSTRUCTION TOLERANCE. /
\\ 3. NO ALLOWANCE FOR VENT EQUIPMENT. / \\
N 4. ALLOWANCE FOR OVERHEAD CATENARY AND ,/ N n
™ / \ FEEDER SYSTEM NOT SHOWN. / \\
/’ \_ 5 REFER TO TM 1.1.10 AND TM 2.4.2 7 \ .
3 v N FOR ASSUMPTIONS ON GAUGES. l( |
| | 6 HIGH-SPEED EQUIPMENT ONLY. | STRUCTURE GAUGE |
STRUCTURE GA
F1xen! EquIPMENT E GAUGE | 7. STRUCTURE GAUGE FOR C&C SECTIONS €TrRACK € TRAIN |
| ACCORDING TO TM 2.4.2-E |
! l |
| | |
| | |
| | |
I | !
~ | | | .
N | | 0
— I | ~N
N | | k
|
|
| | |
| < - - p
E — ] © | <
hs 1 | © S | =
© ' g - | .
I | o
| l S
| | i
I ' I
| | -
| | |
| | |
| | I
3 L | |
J
Pi P OF RAIL
TOP OF RAIL |
v __1
.
5’ . 1.57 '
/ 11.42°
9.45° 12.3
I
| 21.75’
| COMPOSITE STATIC ENVELOPE,
FIXED EQUIPMENT ENVELOPE EXCEPT TSI GC AT TOP FIXED EQUIPMENT ENVELOPE
AND STRUCTURE GAUGE — ——— TOP OF TSI GC STATIC ENVELOPE AND STRUCTURE GAUGE
s RV Ak
FIXED EQUIPMENT ENVELOPE 2 2 4
— — — — — STRUCTURE GAUGE FOR CUT AND COVER SECTIONS ;/Zfl,_o.._
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N SR14-42
DRAWN BY
FJ. DOMINGUEZ | PEPD RECORD SET = PALMDALE TO BURBANK DRAWING NO.
sl sENER)7Z
- W SCALE
S COMPOSITE VEHICLE
" & RELANO NOT FOR CAL/FORN/A FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE AS SHOWN
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET No.
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TUNNEL

TUNNEL LINING

¢ NB TRACK
¢ NORTHBOUND TUNNEL

AXIS

TUNNEL
AXTS

TOP OF RAIL

WALKWAY ENVELOPE

66’ (TYP.)

WALKWAY ENVELOPE

TUNNEL LINING

€ SOUTHBOUND TUNNEL 5.

¢ SB TRACK

NOTES:

1. MINED TWIN TUNNELS ARE AN OPTION
FOR SHORT TUNNELS LOCATED BETWEEN
ANF AND PALMDALE.

XCAVATION, GROUND SUPPORT
AR WIDTH, DRAINAGE, TUNNEL
NG DESIGN AND WATER AND GAS
TNESS PROVISIONS TBD.

AR WIDTH BETWEEN TUNNELS

O BE ONE TUNNEL DIAMETER OR

ORE BASED ON GUIDANCE IN TM 2.4.6.
P

ACE PROOFING REQUIRES FURTHER

STUDY TO EVALUATE DYNAMIC
AIRFLOW/PRESSURE LEVELS UNDER
HIGH-SPEED OPERATING CON%Y?ONS,

AND TO FURTHER_DEFINE

PAC
ALLOTTED FOR STRUCTURES, EQUIPMENT

AND EGRESS.

CROSS-PASSAGEWAYS SHALL NOT BE
ﬁég}HER THAN 800 FT APART (NFPA

FOR
REF
TN-

_TUNNEL

TOP OF RAIL

AXIS

MINED TWIN TUNNELS - TANGENT TRACK

68.5" (TYP.)

TRACK CENTERS

QUIPMENT STRUCTURE GAUGES,
ER TO DRAWINGS TN-C0004 TO
C0007

REV

DATE

BY

CHK

APP

DESCRIPTION

TUNNEL TYPICAL SECTION
MINED TWIN TUNNELS
TANGENT TRACK D e e
["=4'-Q"
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT S SR 442
“FU. DOMINGUEZ | PEPD RECORD SET - PALMDALE TO BURBANK SR o,
recreo o REV 02 MINED TWIN TUNNELS TN-C0100
e TUNNEL TYPICAL SECTIONS AND DETAILS some
A. RELANO NOT FOR CAL/FORNIA CLEARANCE DIAGRAM - TANGENT TRACK AS SHOWN
CONSTRUCTION HIGH SPEED RAIL AUTHORITY SHEET No.

DATE
04/30/2021
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TUNNEL LINING €

NORTHBOUND TUNNEL
€ TRAIN

B [TRACK

¢ SOUTHBOUND TUNNEL

¢ SB TRACK
¢ TRAIN

TUNNEL LINING

NOTES:

MINED TWIN TUNNELS ARE AN OPTION
FOR SHORT TUNNELS LOCATED BETWEEN
ANF AND PALMDALE.

XCAVATION, GROUND SUPPORT,
AR WIDTH, DRAINAGE, TUNRNEL
NG DESIGN AND WATER AND GAS
HTNESS PROVISIONS TBD.

PILLAR WIDTH BETWEEN TUNNELS
TO BE ONE TUNNEL DIAMETER OR

MORE BASED ON GUIDANCE IN TM 2.4.6.

SPACE PROOFING REQUIRES FURTHER
STUDY TO EVALUATE DYNAMIC

TUNNEL — —TUNNEL TUNNEL —TUNNEL AIRFLOW/PRESSURE LEVELS UNDER
AXIS AXTS AXTS AXIS HIGH-SPEED OPERATING CONDITIONS,
AND TO FURTHER DEFINE SPACE
ALLOTTED FOR STRUCTURES, EQUIPMENT
AND EGRESS.
ALKWAY CROSS-PASSAGEWAYS SHALL NOT BE
ENVELOPE FARTHER THAN 800 FT APART (NFPA 130).
LR BV, IRGTLES1 55°
TOP_OF RAI TOP_OF RAIL -
: - T WALKWAY TN-C0007.
ENVELOPE
|
VARIES ‘ 66’ (TYP)
‘ MINED TWIN TUNNELS - SUPERELEVATED TRACK L ovaries
68.5' (TYP) )
TRACK CENTERS
& NORTHBOUND TUNNEL ¢ ERégLTHBOUND TUNNEL
€ TRAIN ¢ SB TRACK
C|NB TRACK
TUNNEL LINING
TUNNEL LINING
TUNNEL _ TUNNEL TUNNEL _TUNNEL
AXIS AXIS AXTS AXTS
WALKWAY-
ENVELOPE \ /
\ /
~
Top TOP OF RAI C A\ -
- WALKWAY - . B
ENVELOPE . ..
Q 5' . /
66" (TYP) VARIES
varies | [ MINED TWIN TUNNELS - SUPERELEVATED TRACK
i 68.5" (TYP)
TRACK CENTERS
TUNNEL TYPICAL SECTION 0 ; 19
MINED TWIN TUNNELS e
SUPERELEVATED TRACK ['=5"-0
RACT NO.
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N SR14-42
Deam o INGLEZ | PEPD nEGORD SET —_— PALMDALE TO BURBANK ommgrﬁ._cm o
cnvsvcxegljaé REV 02 MINED TWIN TUNNELS
. TUNNEL TYPICAL SECTIONS AND DETAILS seaLe
W
" & RELANO NOT FOR CAL/FORN/A CLEARANCE DIAGRAM - SUPERELEVATED TRACK AS SHOWN
DATE CONSTRUCTION HIGH SPEED RAIL AUTHORITY SHEET NO.
REV | DATE BY | CHK | APP DESCRIPTION 04/30/2021
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THEORETICAL EXCAVATION LINE

THEORETICAL EXCAVATION LINE

NOTES:

1. SUPPORT MEASURES SHOWN ARE
ORIENTATIVE ONLY AND FOR PEPD COST
ESTIMATION. THEY MUST BE CALCULATED
WHEN DETAILED GEOTECHNICAL
INFORMATION IS AVAILABLE.

2. THE SECTIONS SHOWN ON THIS DRAWING
ARE ONLY APPLICABLE IN THE ROCK
QUALITY CONDITIONS SHOWN.

OTHER POSSIBLE SCENARIOS ARE

INCLUDED IN TABLE

S ON
DRAWINGS TN-CO704 AND TN-COT705

/ 3 BASE INVERT NECESSARY IN CASE OF
SHOTCRETE T=12" + FIBRES + 2 LAYER WWM / SHOTCRETE T=8" + FIBRES + 1 LAYER WWM TABLE THE EXACT LOCATION OF The 'R
+LATTICE GIRDER EVERY 3’ |PRIMARY LINING / PRIMARY L[N]NG‘STEEL ARCHES TH-21 EVERY 5FT AREAS WHERE 1T _WILL HAVE TO BE
| / APPLIED MUST BE FORESEEN WHEN
D DETAILED GEOTECHNICAL INFORMATION
¢ TUNNFL / p IS AVAILABLE.
| / /
MICROPILES UMBRELLA PATTERN S5x5FT
1.5 FT SPACING | /. 7/ ROCKBOLTS‘LENGTH 13FT
40 FT LENGTH T~ /'b / STAGGERED EVERY SFT OF TUNNEL ADVANCE
10 FT OVERLAPPING \
~ / S
AN // > BASIC QUANTITIES PER FT OF TUNNEL
< ~
~ - PRIMARY LINING TYPE
\ —~ WATERPROOF ING MEMBRANE
S TWIN TUNNELS  [MEDIUM QUALITY| POOR QUALITY
R ~
&
y XCAVATION AREA
&y \ T80 FT ) ON ARE 806 900
\ PRIMARY LINING -
TUNNEL \_—_Tl—J-N_N—E_L——_—_ SHOTCRETE AREA (SQ.FT.) 46 110
AX1S - - - - AXIS
| REGULATING CONCRETE
| (2 in) (SQ.FT.) 4 4
MICROPILE |
. STEEL ARCH/LATTICE
! EVERY 1 z | CAST IN-SITU REINFORCED GIRDER (FT) 75/5=15 76/3=25.3
- | CONCRETE LINING
\ INVERT & j (PERMANENT /F INAL  SUPPORT) WATERPROOF NG
CONCRETE MEMBRANE (FT) 100 105
// (FULL ROUND)
/ FORMWORK (FT) 75 76
/ SECONDARY LINING
_____ N AREA CONCRETE 08 08
i 2 (sides&crown) (SQ.FT.)
S — ~
SECONDARY LINING
REGULATING CONCRETE (t=2") AREA CONCRETE
BASE [NVERT (invert&slab) (SQ.FT.) 40 42
REINFORCED CONCRETE (T=20")
ROCKBOLTS (FT) 10x13/5=26 -
MINED TWIN TUNNELS MINED TWIN TUNNELS UMBRELLA (FT) - 26x40/30=34.6
TYPICAL GEOMETRY TYPICAL GEOMETRY
PRIMARY LINING TYPE FOR PRIMARY LINING TYPE FOR MICROPILES FOR 28/30. 3
POOR QUALITY ROCK (RMR <30) MEDIUM QUALITY ROCK (RMR 40-50) ELEPHANT'S FOOOT (FT) - w7
INVERT
CONCRETE (SQ.FT.) - 26.7
4 0 4 8
III:4I_0II
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR14-42
B MINGUEZ | PEPD RECORD SET — PALMDALE TO BURBANK
receg o REV 02 MINED TWIN TUNNELS TN-COT02
. TYPICAL CONSTRUCTION SEQUENCE AND SUPPORT MEASURES |***
e o NOT FOR CAL/FORN/A (1 of 3) AS SHOWN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV |  DATE BY | CHK | aPP DESCRIPTION 04/30/2021
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WATERPROOF ING MEMBRANE

STAGE 8 STAGE 7 STAGE 6 STAGE 5 STAGE 4 STAGE 3 STAGE 1+2 LEGEND:
| : ROCKBOLTS s NATM EXCAVATION
/\ STEEL ARCH TH-21
—STEEL ARCH TH-21 MINED TWIN TUNNELS REINFORCED SHOTCRETE PRIMARY
+
(N N PO RPN AU P PPN AU P PP P P I WA NP PO U RPN AN W N AU O, G PRIMARY LINING FOR
‘ N [ T ' ; MEDIUM QUALITY ROCK T ’EE&'}“ ORCED INNER / SECONDARY
\ 5’ :
INNERLINING PRIMARY LINING C PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
g DENOMINATION RvR | SHOTCRETE STEEL |FIBRES | ADVANCE R OCKBOLT \Wp | PIPE
r THICKNESS (in)| ARCHES| & WwWM LENGTH (FT) UMBRELLA
t LENGTH (FT)
T T T e ey GOOD QUALITY ROCK 50-60 6 NO ﬂlﬁ?ffkg 5 FULL FACE 5x5FT 13FT -
5 MEDIUM QUALITY ROCK |40-50 8 TH-21 WWM 5 TOP HEADING | 5x5FT 13FT -
CONSTRUCTION JOINT POOR QUALITY ROCK (I) |30-40 10 TH-29 |FIBRES &|3.5 TOP HEADING|3.5x3.5FT 15FT *
| | LATTICE]Z LAYERS
POOR QUALITY ROCK (II)| <30 12 CIRDER | WWM 3 TOP HEADING - YES
Aassasasssssssssssssssssasssssassssssasasssyassasslinessasssllasasasaasssannasasan % SELF DRILLING BOLTS INSTEAD OF ROCKBOLTING IF RMR<35 NOTES:
1. SUPPORT MEASURES SHOWN ARE
' ' WATEE?@?EQA/// 3 20’ ORIENTATIVE ONLY AND FOR PEPD COST
L 30" APROX J = ESTIMATION. THEY MUST BE CALCULATED
< ] . WHEN DETAILED GEOTECHNICAL INFORMATION
REGULATING 50" APROX IS AVAILABLE.
CONCRETE ( 2")

LONGITUDINAL SECTION

17.5°

-STAGE O:
-STAGE 13

PROBE DRILLING
EXCAVATION OF TOP HEADING AND

APPLICATION OF STABILIZATION LAYER OF
SHOTCRETE.

SV
RS
N

; / \

///7BINDING SHOTCRETE 2"
A PROBE HOLES

-STAGE 2:

-STAGE 3: SPRAYING OF REINFORCED SHOTCRETE +1

PRIMARY LINING

REINFORCED SHOTCRETE

+ LAYER WWM

ROCKBOLTS

(FULL ROUND)

!
—J.—\"
|

i\ REGUL AT ING
\ CONCRETE ( 2)

/
/
|
|
\

WATERPROOF ING MEMBRANE

-STAGE ©6: GROUTING OF FLOW ZONES FROM WITHIN TUNNEL.
INSTALLATION OF WATERPROOFING MEMBRANE.

-STAGE 73

INSTALLATION OF STEEL ARCH AND ROCKBOLTING.
LAYER WWM.

/

\ /.

PRIMARY LINING
REINFORCED SHOTCRETE

LAYER WWM ROCKBOLTS

ROCKBOL TS ‘ ‘ S
|
_ | _ , B

PRIMARY LINING
+ LAYER WWM

SEE NOTE 1 NOTE 1: ADD ELEPHANT'S
REGULATING FOOT IN CASE WORSE ROCK
CONCRETE ] QUALITY THAN EXPECTED

-STAGE 4: EXCAVATION OF THE BENCH AND APPLICATION OF
STABILIZATION LAYER OF SHOTCRETE.
EXTENSION OF STEEL ARCH AND SPRAYING OF REINFORCED
SHOTCRETE +1 LAYER WWM ON THE SIDES.

-STAGE 5: SPRAYING OF REGULATING CONCRETE-INVERT.

ROCKBOLTS

(FULL ROUND)

-STAGE 8:

"PRIMARY LINING
REINFORCED SHOTCRETE
+ LAYER WWM

CAST IN-SITU REINFORCED
CONCRETE INNER LINING

8 0 8 16

INSTALLATION OF INNER (SECONDARY) LINING. ™ ]

|"=g'-Q"

REINFORCED SHOTCRETE

POOR QUALITY ROCK CAN OCCUR AT
PORTALS AND FAULT ZONES AMONG OTHER.

SQUEEZING GROUND CONDITIONS UNDER
OVERBURDEN OF MORE THAN 300FT WILL
REQUIRE THE STUDY OF DIFFERENT MULTIPLE
EXCAVATION AND LINING TECHNIQUES

[N ORDER TO COPE WITH THE EXTREME
CONDITIONS.

TUNNELS DIMENSIONS ACCORDING TO

USUAL MACHINERY USED IN MINED TUNNELS.
THESE DIMENSIONS MUST BE ADJUSTED TO
THE MACH]NERY THAT WILL BE USED IN
CONSTRUCTION

STAGE

DESCRIPTION

0

-PROBE DRILLING TO ESTIMATE
WATER INGRESS

1

-EXCAVATION OF TOP HEADING AND
APPLICATION OF STABILIZATION LAYER
OF SHOTCRETE.

-INSTALLATION OF STEEL ARCH.
-ROCKBOLTING.

-SPRAYING OF REINFORCED SHOTCRETE
+1 LAYER WWM.

-EXCAVATION OF THE BENCH AND
APPLICATION OF STABILIZATION
OF SHOTCRETE.

-EXTENSION OF STEEL ARCH AND
SPRAYING OF REINFORCED SHOTCRETE + 1
LAYER WWM ON THE SIDES.

LAYER

-SPRAYING OF REGULATING CONCRETE
INVERT

-GROUTING OF FLOW ZONES FROM
WITHIN TUNNEL.

-INSTALLATION OF WATERPROOFING MEMBRANE

-INSTALLATION OF INNER (SECONDARY) LINING

-(FIRST, INNER; SECOND, SIDES AND CROWN)

DESIGNED BY

E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY

W. GUO

IN CHARGE

A. RELANO

REV

DATE

BY CHK APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

i

sz SENER

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

7

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
MINED TWIN TUNNELS
TYPICAL CONSTRUCTION SEQUENCE AND SUPPORT MEASURES
(2 of 3)

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-C0103

SCALE

AS SHOWN

SHEET NO.
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STAGE

10

STAGE 9
STAGE 8

MICROPILED
UMBRELLA

LATTICE GIRDER / TH-29

STAGE 7
STAGE ©

|
\INNER LINING

CONSTRUCTION JOINT I

A

|

PRIMARY LINING

INVERT EXCAVATION

40’ MICROPILE

BENCH 2
| EXCAVATION

A S S A B A A B A

30' APROX

.

LONGITUDINAL SECTION

BINDING SHOTCRETE 2"

17.5°

-STAGE O: PROBE DRILLING AND MICROPILE
UMBRELLA INSTALLATION.

-STAGE 13

EXCAVATION OF TOP HEADING AND

APPLICATION OF STABILIZATION LAYER OF
SHOTCRETE.

PRIMARY LINING |
REINFORCED SHOTCRETE
+STEEL ARCHES
+2 LAYERS WWM

MICROPILES
UMBRELLA

ELEPHANT'S
FOOT

T T T T T T T T
J WATERPROOFA///
- MEMBRANE

MICROPILES UMBRELLA
A,

19

-STAGE 2:

REGULATING CONCRETE (2")

MICROPILES UMBRELLA

MICROPILES
UMBRELLA o

PROBE HOLES

PRIMARY LINING
REINFORCED SHOTCRETE
2 LAYERS WWM

ELEPHANT'S FOOT

LATTICE GIRDER LEGEND:
STAGE 5 STAGE 3 //// L:E:*NATM EXCAVATION LEGLEND.
STAGE 4 STAGE 2 LATTICE GIRDER
__—— STAGE 1 — MINED TWIN TUNNELS REINFORCED SHOTCRETE PRIMARY
PRIMARY LINING FOR LINING 42 LAYERS WM
POOR QUALITY ROCK (") ] REINFORCED INNER / SECONDARY
L~ STABILIZATION LAYER OF LINING
[/ SHOTCRETE AT TUNNEL FACE (SEE NOTE 5)
ING : PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
[ DENOMINATION v | SHOTCRETE STEEL | FIBRES | ADVANCE ROk Tnp | PIPE
g THICKNESS (in)| ARCHES| & WWM LENGTH (FT) LENGTH (FT) UMBRELLA
[ GOOD QUALITY ROCK 50-60 6 NO ﬂlﬁﬁffkg 5 FULL FACE Sx5FT 13FT -
********* [T Yy MEDIUM QUALITY ROCK |40-50 8 TH-21 WWM 5 TOP HEADING | 5x5FT 13FT -
BENCH 1 [ POOR QUALITY ROCK (I)|30-40 10 TH-29 [FIBRES &|3.5 TOP HEADING|3.5x3.5FT 15FT *
EXCAVATION r CATTICEIZ LAYERS
[ POOR QUALITY ROCK (II)[ <30 12 GIRDER | WwM 3 TOP HEADING = YES

% SELF DRILLING BOLTS INSTEAD OF ROCKBOLTING IF RMR<35

PRIMARY LINING
REINFORCED SHOTCRETE

[}
e )

+STEEL ARCHES
+2 LAYERS WWM

ELEPHANT'S

REGULATING

NECESARY)

INSTALLATION OF LATTICE GIRDER + UNDERPINNING

WITH MICROPILES,

-STAGE 3: SPRAYING OF REINFORCED SHOTCRETE +2 LAYERS WWM

CONCRETE (2")
(TEMPORARY INVERT IF

MICROPILE

|

SPRAYING OF REGULATING CONCRETE.

PRIMARY LINING
REINFORCED SHOTCRETE
+2 LAYERS WWM

MICROPILES
UMBRELLA

CONCRETE (2")

ELEPHANT'S
FOOT

-STAGE 6: BENCH 2 EXCAVATION AND APPLICATION OF
STABILIZATION LAYER OF SHOTCRETE.
-STAGE 7: EXTENSION OF LATTICE GIRDER AND SPRAYING OF
REINFORCED SHOTCRETE ON THE RIGHT SIDE. SPRAYING
OF REGULATING CONCRETE.

©

WATERPROOF
MEMBRANE

MICROPILES

-STAGE 8:

INVERT EXCAVATION AND APPLICATION OF
STABILIZATION LAYER OF CONCRETE

ELEPHANT'S
FOOT

REGULATING
CONCRETE (2"

-STAGE 9: GROUTING OF FLOW ZONES FROM WITHIN THE TUNNEL.

-STAGE 10:

INSTALLATION OF WATERPROOFING MEMBRANE.

2.5 MIN

~STAGE 4: BENCH 1

e UMBREL LA o

-STAGE 11¢

PRIMARY LINING
REINFORCED SHOTCRETE |
+STEEL ARCHES
+2 LAYERS WwWM

@ ©,.0 0
e e LX)

REGULATING
CONCRETE (2")

1.

EXCAVATION AND APPLICATION OF
STABILIZATION LAYER OF SHOTCRETE.
-STAGE 5: EXTENSION OF LATTICE GIRDER AND SPRAYING OF
REINFORCED SHOTCRETE ON THE LEFT SIDE. SPRAYING 2
OF REGULATING CONCRETE.

WATERPROOF
MEMBRANE

INSTALLATION OF
(SECONDARY) LINING.

INNER

CAST-IN-SITU REINFORCED
CONCRETE INNER LINING

NOTES:

SUPPORT MEASURES SHOWN ARE ORIENTATIVE ONLY AND FOR PEPD COST
ESTIMATION, THEY MUST BE CALCULATED WHEN DETAILED GEOTECHNICAL
INFORMATION [S AVAILABLE.

SQSEROUALITY ROCK CAN OCCUR AT PORTALS AND FAULT ZONES AMONG

SQUEEZING GROUND CONDITIONS UNDER OVERBURDEN OF MORE THAN 300FT
WILL REQUIRE THE STUDY OF DIFFERENT MULTIPLE EXCAVATION AND
LINING TECHNIQUES IN ORDER TO COPE WITH THE EXTREME CONDITIONS.

TUNNELS DIMENSIONS ACCORDING TO USUAL MACHINERY USED IN MINED
TUNNELS THESE DIMENSIONS MUST BE ADJUSTED TO THE MACHINERY THAT
WILL BE USED IN CONSTRUCTION.

SHOTCRETE AND/OR_FIBER GLASS BOLT
FACE STABILITY. STUDY OF FACE STAB

A % MI?HT BE _REQUIRED TO ENSURE
DETAILED DESIGN.

LIT MUST BE CARRIED OUT IN

STAGE DESCRIPTION
0 -PROBE DRILLING TO ESTIMATE WATER INGRESS
-MICROPILE UMBRELLA INSTALLATION
(EVERY 30FT)
1 -EXCAVATION OF TOP HEADING AND

APPLICATION OF STABILIZATION LAYER
OF SHOTCRETE.

-INSTALLATION OF LATTICE GIRDER
+ UNDERPINNING WITH MICROPILES.

3 -SPRAYING OF REINFORCED SHOTCRETE
+2 LAYERS WwWM.

4/6 | -EXCAVATION OF INVERT AND
APPLICATION OF STABILIZATION LAYER
OF SHOTCRETE.

-EXTENSION OF LATTICE GIRDER AND
SPRAYING OF REINFORCED SHOTCRETE + 1
LAYER WWM ON THE SIDES.

5/8 | -SPRAYING OF REGULATING CONCRETE
INVERT
9 -GROUTING OF FLOW ZONES FROM
WITHIN TUNNEL.
10 |-INSTALLATION OF WATERPROOFING MEMBRANE

DESIGNED BY

E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

PEPD RECORD SET

CHECKED BY

W. GUO

REV 02

IN CHARGE

A. RELANO

NOT FOR
CONSTRUCTION

REV

DATE

BY CHK

APP

DESCRIPTION

DATE
04/30/2021

.- SENER )07

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

8 0 8 6] 11 |-INSTALLATION OF INNER (SECONDARY) LINING
Ff;—;f—- ] -(FIRST, INNER; SECOND, SIDES AND CROWN)
CONTRACT NO.
CALIFORNIA HIGH-SPEED RAIL PROJECT HSR14-42
PALMDALE TO BURBANK DRAWING NO.
MINED TWIN TUNNELS TN-CO104
TYPICAL CONSTRUCTION SEQUENCE AND SUPPORT MEASURES |*** o o\ oun

(3 of 3)

SHEET NO.
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NOTES:

1. TBM CONSTRUCTION METHOD

3
2. EXCAVA
WIDTH, DRA
AND WATER
PROVISIONS TBD.
3. PILLAR W

[DEwTEyED FOR TUNNELS LONGER THAN

TION, GROUND SUPPORT P[LL
INAGE, TUNNEL LINING D S[GN
AND GAS TIGHTNESS

[DTH BETWEEN TUNNELS TO BE

ONE TUNNEL DIAMETER OR MORE BASED
ON GUIDANCE IN T™M 2.4.6

4. SPACE PROOF ING

REQ

[RES FURTHER

U
STUDY TO EVALUATE DYNAMIC

AIRFLOW/PRESSUR
HIGH-SPEED OPER
AND TO FURTHER

ALLOTTED FOR STRU

DRAINAGE AND EG

E_LE
IN

V
ATING

RESS.

ELS UNDER
D

CONDITIONS,

DEFINE SPACE
CTURES, EQUIPMENT,

5. CROSS-PASSAGEWAYS SHALL NOT BE
G SOUTHBOUND TUNNEL FARTHER THAN 800 FT APART (NFPA
€ NB TRACK ¢ <5 ThAcK 130).
NORTHBOUND TUNN 6. FOR EQUIPMENT STRUCTURE GAUGES,
& NORTHBOUND TUNNEL | REFER 10 DRAWINGS TN-C0004 70
TN-C0007
SEGMENTAL I . " 7. TUNNEL INNER DIAMETER SHOWN IS 28FT
TUNNEL LINING _ 6" ALLOWANCE C N S ANCE — ACCORDING TO NOTICE TO DESIGNERS No!
S ON DIAMETER LTS 10R.
= ( FOR CONSTRUCTION FOR CONSTRUCTION \ ~
2 TOLERANCE N
Z | TOLERANCE | N 8. THE_INNER DIAMETER WILL BE GOVERNED
Z N BY THE AERODYNAMIC CRITERIA FOR THE
7 I N PLANNED DESIGN SPEEDS FOR EACH TUNNEL,
J jpum—— ———_  \ IN AGREEMENT TO TM 2.4.2, AND
% « 3 N\ AL LOWANCES. FOR POST-CONSTRUCTION
74 \ I | A\ GROUND MOVEMENTS DUE TO PERMANENT
/N \ T \ FAULT DISPLACEMENT, TO ALLOW FOR POST-
/ === E—p——m = \ EARTHQUAKE CLEAR PASSAGE AND TRACK
/ /7 S \ REALIGNMENT.
e AR
/ (/ | WALKWAY ENVELOPE WALKWAY ENVELOPE | \\ \
| |
[ |
TUNNEL [ ! _|| _ TUNNEL TUNNEL _ I'_ ! _ _TUNNEL
AXIS i i | AXIS AXIS | i ' AXIS
| |
| | P /
\ | [ /
\ L /
\ ‘ /
N |
N |/ /)
N\ s
\ \ TOP OF RAIL TOP OF RAIL / /
\ — = /
N\ —
MAINTENANCE N N MAINTENANCE WALKWAY
WALKWAY S o =
—
DRAINAGE PIPELINE : DRAINAGE PIPELINE
1.25° | | 66" (TYP.) N 1.25’
BORED TWIN TUNNELS - TANGENT TRACK
68.5" (TYP.)
TRACK CENTERS
TUNNEL TYPICAL SECTION
TBM TWIN TUNNELS
TANGENT TRACK
4 9 i 8
III:4I_0II
"E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N ISR14-42
“FU. DOMINGUEZ | PEPD RECORD SET - PALMDALE TO BURBANK SR o,
CHECKED BY REV 02 TN-C0200
W. GUO SCALE
TBM BORED TWIN TUNNELS
"A- RELANO om R N iﬁéﬁ;ﬁﬁ% TUNNEL TYPICAL SECTIONS AND DETAILS __AS SHOWN
REV |  DATE By | cuk | app DESCRIPTION DAT§)4/30/2021 CLEARANCE DIAGRAM - TANGENT TRACK ’
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TUNNEL
SEGMENTAL
LINING

6" ALLOWANCE
ON DIAMETER
FOR CONSTRUCTION
TOLERANCE

TUNNEL
AXIS

MAINTENANCE
WALKWAY

DRAINAGE PIPELINE

TUNNEL
SEGMENTAL
LINING

6" ALLOWANC
ON DIAMETER
FOR CONSTRUCTION
TOLERANCE

TUNNEL

€ SOUTHBOUND TUNNEL

AXIS

MAINTENANCE

€ NB TRACK
£ NORTHBOUND TUNNEL ¢ SB TRACK
| € TRAIN : € TRAIN
I
T TUNNEL
RN SEGMENTAL
Iy | N LINING
L N
—— 7N 6" ALLOWANCE
4551222555:__, ON DIAMETER
R \ FOR CONSTRUCTION
\ i\ \ TOLERANCE
\ I\ \
_TUNNEL TUNNEL ) g | _TUNNEL
R AXTS / I | | xS
|
/ WALKWAY Ll o /
ENVELOPE )
/ [
TOP OF RAIL )
TOP_OF, RAIL /
_ = g / y
z s MAINTENANCE
s _F WALKWAY
L} =
I ) DRAINAGE PIPELINE
VARIES 66" (TYP)
BORED TWIN TUNNELS - SUPERELEVATED TRACK | vaRIES
68.5 (TYP) o
TRACK CENTERS
€ NORTHBOUND TUNNEL € SOUTHBOUND TUNNEL
€| NB TRACK : [ SB TRACK
€ TRAIN I € TRAIN
I
TUNNEL
SEGMENTAL
LINING
6" ALLOWANCE
ON DIAMETER
FOR CONSTRUCTION
TOLERANCE
TUNNEL TUNNE TUNNEL
AXIS AXI AXTS
WALKWA
ENVELOPE
TOP OF RAIL TOP OF RAIL

MAINTENANCE

NOTES:

TBM CONSTRUCTION METHOD
IDENTIFIED FOR TUNNELS LONGER
THAN 3 MILES.

EXCAVATION, GROUND SUPPORT,
PILLAR W[DfH DRAINAGE, TUNNEL
LINING DESIGN AND WATER AND GAS
TIGHTNESS PROVISIONS TBD.

PILLAR WIDTH BETWEEN TUNNELS
TO BE ONE TUNNEL DIAMETER OR
MORE BASED ON GUIDANCE IN TM 2.4.6

SPACE PROOFING REQUIRES FURTHER
STUDY TO EVALUATE DYNAMIC
AIRFLOW/PRESSURE LEVELS UNDER
HIGH-SPEED OPERATING CONDITIONS,
AND TO FURTHER DEFINE SPACE
ALLOTTED FOR STRUCTURES, EQUIPMENT,
DRAINAGE AND EGRESS.

CROSS-PASSAGEWAYS SHALL NOT BE
ﬁég}HER THAN 800 FT APART (NFPA

FOR EQUIPMENT STRUCTURE GAUGES,
REFER TO DRAWINGS TN-CO004 TO
TN-CO00T7

TUNNEL INNER DIAMETER SHOWN [S 28FT,
$8gORD]NC TO NOTICE TO DESIGNERS No.

THE _INNER DIAMETER WILL BE GOVERNED

BY THE AERODYNAMIC CRITERIA FOR THE
PLANNED DESIGN SPEEDS FOR EACH TUNNEL,
IN AGREEMENT TO 2.4.2, AND
ALLOWANCES FOR POST-CONéTRUCT[ON
GROUND MOVEMENTS DUE TO PERMANENT
FAULT DISP LACEMENT TO ALLOW FOR POST-

EARTHQUAKE CLEAR PASSAGE AND TRACK
REALIGNMENT.

WALKWAY g \\\\ WALKWAY
. =
DRAINAGE PIPELINE
DRAINAGE PIPELINE 66" (TYP) VARIES
VARIES BORED TWIN TUNNELS - SUPERELEVATED TRACK
l« 68.5" (TYP) |
" TRACK CENTERS B
TUNNEL TYPICAL SECTION . o s o
TBM TWIN TUNNELS e ; :
SUPERELEVATED TRACK 1"25/-0"
"Ev VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT O SR1 442
“Fu. DOMINGUEZ | PEPD RECORD SET — PALMDALE TO BURBANK
CHECKED BY REV 02 TN-C0201
W. GUO SCALE
TBM BORED TWIN TUNNELS
" A RELARO om R N CC:/_LL/FORAO/M TUNNEL TYPICAL SECTIONS AND DETAILS __AS SHOWN
REV |  DATE By | cuk | app DESCRIPTION DAT54/30/2021 PHGHSIEED RAIL AUTHORITY CLEARANCE DIAGRAM - SUPERELEVATED TRACK ’
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TUNNEL TYPE SECTION

.
INVERT SEGMENT FOR._
SEGMENT SUPPLY

0.20"

0.20"

S

-

138 ] L

0.20"

16,50°

28’

1.33°

o

e e LR TR T

i e o —

i

DISCLAIMER:

THE DESIGN SHOWN IN THIS DR
COMCEPTUAL PEPD OF DES]EN
TG BE VALIR FOR CONSTRUCTION

NOTES:

1. THE DESIGM REPRESENTS THE OME PASS LINING FOR THE TBM
TUNNEL WITH WATER PRESSURE BELOW 25 bor [=362.5943 psil.

2. TAPERED UNMIVERSAL RING WITH PRE MAMUFACTURED SEGMENTS
TO BE PLACED BY FOR TEM.

3. THE LINING SEGMENTS SHALL BE EQUIPPED WITH A WATER TIGHT
GASKET ABLE TO PREVENT THE EWTRY OF WATER FOR THE
MAXIMUM EXPECTED WATER PRESSURE WITH A SAFETY FACTOR OF 2.0.
Wl

4. ALL _RINGS AND SEGMENTS SHALL BE EQUIPPED WITH BOLTS.
BOLTS MAY BE TEMPORARY EXCEPT WHERE F‘EFIM#NEN LY REQUIRED
TO GUARANTEE THE PRECOMPRESSION OF THE GASKETS.

5. LINING SEGMEMTS SHALL FURTHER BE EQUIPPED WITH GROUTING
INSERTS, GUIDING RODS, PACKERS, DOVELS, IDENTIFICATION MARKS
AND ALL' OTHER NECESSARY ITEMS TO ACHIEVE & HIGH QUALITY
TUNMEL LIMING.

G. l;_l::NiWM CUEF"RE'SEH}N STRENGTH OF COMCRETE AT ZB DAYS
= 51

T. THE COMCRETE MIX SHA CHEMI
LOCAL C—H'DENE AND EG C'LL_.ILT;ID?'I'FH.TE ECQC

B. A QUANTITY OF 0.125 ]pcf QOF POLYPROPYLENE MICROF[BERS SHALL BE
ADDE? TO THE CONCRETE MIX TO REOUCE CONCRETE SPALLING IN CASE

AWING. CORRESPONDS TO T
ND MEEDS TO BE EIE‘JELDF‘ED FURTHER

RES&STANT AGAINST THE

9. FOR_THE PURPOSE_OF TION, THE MECESS#R? OUANIIIY
OF REINFORCEMENT HE L G SE dugNT CAN BE A
g pef OF C H‘EB#LH. GRADE |5 AS-SI..LMF'T[ON NEEDS TO
BE VERIFIED DURING THE FIMAL DESICN

2m
-
FTy
=
=]
oM
=0
=20
=

EPDM GASKET
TYPE DATWYLER
MBO15T OR
SIMILAR

EXTRADOS \

-

-ty a

o -
i

S S

e TR
Ld

—+
-t
L]
AP

28’

1.33°
———]

5.25"

-4 e

L

L4 g
g

INTRADOS DEVELOPED VIEW

LOAD DISTRIBUTION (1

PAD = \,_\ 4
/ SN RECESS
INTRADOS

DETAIL AT RING JOINT ﬁ
SCALE M.T.S.

i 9 i g

P=gr-gn

DULCHID W
E. VELASCO

Bfaws By

Fu. DOMINGUEZ

CHlCald i

W. GUO

=T
A. RELARG

DL Ty

DATL
04/30/2021

PEPD RECORD SET
REY o2

HOT FOR
COMNBTRUCTION

CALIFORNIA

= HIGHSPEED RAK AUTHORITY

COWTRACT i,

CALIFORNIA HIGH-SPEED RAIL PROJECT i

[T

TN-C0202

PALMDALE TO BURBANK

TBM BORED TWIN TUNMNELS

SCaLE
ONE-PASS LINING GEOMETRY AS SHOWN

T D
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PRIMARY LINING WITH
PRECAST LINING SEGMENTS

TBM GROUT

SEE DETAIL 1

PVC
WATERPROOF ING
MEMBRANE

[N SITU CAST

IN SITU CAS
LINING \

T INTERIOR

317 4"

INTERIOR
LINING

WATER PRESSURE
RELIEF PIPE

DRAINAGE
FOIL

WATER PRESSURE
RELIEF PIPE

PRIMARY LINING WITH

TBM GROUT 10.

DISCLAIMER:

THE DESIGN SHOWN IN THIS DRAWING CORRESPONDS TO THE
CONCEPTUAL PEPD OF DESIGN AND NEEDS TO BE DEVELOPED FURTHER
TO BE VALID FOR CONSTRUCTION.

NOTES:

THE DESIGN REPRESENTS THE TWO PASS LINING FOR THE TBM TUNNEL
WITH WATER PRESSURE HIGHER THAN 25 bar AND LOWER THAN 50 bar.

PRIMARY LINING WITH TAPERED UN[VERSAL RING OF PRE MANUFACTURED
SEGMENTS TO BE PLACED BY FOR TBM.

PRIMARY PRECAST LINING IS A TEMPORARY SUPPORT DESIGNED TO RESIST
ébthg$ES DURING CONSTRUCTION AND UNTIL THE SECONDARY LINING IS

TEMPORARY LINING SEGMENTS SHALL
GUIDING RODS, DOVELS, IDENTIFICAT
ITEMS REQUIRED FOR THE CONSTRUCTION
READY FOR THE INSTALLATION OF THE DRAI
MEMBRANE.

PRIMARY LINING IS DRAINED WITH WATER PRESSURE RELIEF PIPES.

PRECAST SEGMENTS FOR PRIMARY LINING SHOULD HAVE MINIMUM
COMPRESSION STRENGTH OF CONCRETE AT 28 DAYS fc'= 5000 psi

FOR THE PURPOSE OF COST ESTIMATION, THE NECESSARY OUANT[TY OF
REINFORCEMENT FOR THE PRIMARY LINING SEGMENTS CAN BE ASSU

AS 6.5 pcf OF CONVENTIONAL REBAR, GRADE 60. THIS ASSUMPTION NEEDS TO
BE VERIF[ED DURING THE FINAL DESIGN STAGE.

DRAINAGE FOIL AND WATERPROOFING MEMBRANE TO BE INSTALLED BETWEEN
TEMPORARY AND FINAL LINING. WATERPROOF ING MEMBRANE SHALL RESIST
MAXIMUM EXPECTED WATER PRESSURE DURING THE WHOLE DESIGN LIFE OF
YEARS WITHOUT SUFFERING ANY NEGATIVE IMPACTS DUE TO THE PRESENC
METHANE IN THE GROUND WATER.

INTERIOR, FINAL LINING TO BE DESIGNED AS WATER TIGHT CONCRETE
STRUCTURE, WITH A MAXIMUM ALLOWABLE CRACK WIDTH OF 0.006 in. THE
EFFECTS OF SHRINKAGE SHALL BE TAKEN INTO ACCOUNT.

CONCRETE FOR INTERIOR LINING SHOULD HAVE A MINIMUM COMPRESSION
STRENGTH AT 28 DAYS OF fc’'= 10000 psi.

FOR THE PURPOSE OF COST ESTIMATION, THE NECESSARY OUANT[TY OF
REINFORCEMENT FOR THE INTERIOR LINING CAN BE ASSUMED AS pc
CONVENTIONAL REBAR, GRADE 60. THIS ASSUMPTION NEEDS TO BE VERIF[ED
DURING THE FINAL DESIGN STAGE.

A QUANTITY OF 0.125 pcf OF POLYPROPYLENE [ ROFIBERS SHALL BE
TO THE CONCRETE MIX TO REDUCE CONCRETE SPALLING IN CASE OF FI

UIPPED WITH GROUTING INSERTS,
RKS AND ALL OTHER NECESSARY’
AND A SMOOTH INTERIOR SURFACE

NAGE FOIL AND WATERPROOFING

100
ENCE OF

ADDED
RE.

PRECAST LINING SEGMENTS

28’ 0"

TUNNEL TYPE SECTION /\
SCALE 1"=4"-0"

1N
NG

DETAIL
SCALE N.T.S.

¢ 9 4

["=4'-Q"

DESIGNED BY

E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

PEPD RECORD SET

CHECKED BY

W. GUO

REV 02

IN CHARGE

A. RELANO

NOT FOR
CONSTRUCTION

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

é CALIFORMIA
HIGH-SPEED RAIL AUTHORITY

CONTRACT NO.

CALIFORNIA HIGH-SPEED RAIL PROJECT HSR14-42

PALMDALE TO BURBANK

DRAWING NO.

TN-C0203

SCALE
TBM BORED TWIN TUNNELS AS SHOWN

TWO-PASS LINING GEOMETRY

SHEET NO.
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) LENGTH OF POTENTIAL HAZARDOUS FAULT ZONE ,
TBM TUNNEL 165 ‘ (SEE TABLE) ‘ 165 TBM TUNNEL
12° 1.5
- e
R [ T ]
| | i ——— T | o T e O (| O o |t e
I I l| I l| l| | l| I l| l|
€ NORTHBOU L ‘
TUNNELT™ R I II II I II‘*\ II | II I II II g
I I I I | I | I
I 11{ (O B 1| I l| l| | l| I l| I
L} —f—H———t—H { I | ——1 -t+—H— L — ——1 —t—t——t—t—f—t———t —t— 1 —f—-f—1 —“t+—i {
130" 130° 130° 130° 130° 130° 130° 130° 130° 130°
. = = == = = = = = = =
o O ROTATIONAL JOINT ROTATIONA NT
S| EVERY 130’ AT Ry 5
130° 130° 130° 130° 130" 130° 130° 130° 130° 130°
AN | | N Y A1 N N | N N | N Y 11— I - N | R D N | N N | L | N
| i [ M | I 1 il i
y Y\, | I | I| | IRSNB I I| T
¢ SOUTHBOUN I 1 | I | IRl I I
TUNNEL | 1 | I | (L ! |
1+ — —— —H — 1 11—ttt —tT—— 11 1TT— 1 +— 1 Ft— 1 TT— 1 —r \777 Ll 7\\ 14— 11— Tr—1m 1y
A Y
1 L J 5 INTERNAL IN SITU CASTED
INITIAL LINING TOTAL LENGTH OF FAULT CHAMBER CONCRETE LINING
(SEE TABLE) COMPRESSIBLE MATERIAL WITH CELULAR CONCRETE
PLAN
TABLE 2: AVAILABLE ADITS NOT E S .
ARG ALIGNMENT Ef ALIGNMENT E2 e 1. THIS DESIGN REPRESENTS THE CONCEPT FOR THE FAULT CHAMBERS TO BE DEVELOPED AT THE DETAILED DESIGN STAGE FOR THE POTENTIALLY
HAZARDOUS FAULT ZONES AT THE SAN GABRIEL FAULT AND SIERRA MADRE FAULTS (NORTH AND SOUTH) FOR ALIGNMENTS E1, E2 AND REFINED SR14.
YES, ADIT (INCLINED
SIERRA GALLERY) TO BE 2. TABLE 1 SUMMARIZES THE ESTIMATED FAULT DISPLACEMENTS OF HAZARDOUS AND POTENTIALLY HAZARDOUS FAULTS THAT INTERSECT THE REFINED SR14,
MADRE NO ADIT NO ADIT | CONSTRUCTED FROM EloAND £2 ALIGNMENTS BETNG PROPOSED ALONG. THE PALMDALE TO BURBANK PROJECT SECTION. THE INFORMATION PROVIDED IS SUMMAR]ZED FROM
NORTH THE AREA OF THE TWO CALIFORNIA HIGH SPEED RAIL (CHSR) PROJECT DOCUMENTS TM 2.10.6, "FAULT HAZARD ANALYSIS AND WITICATION GUIDELIN (13 MAY
PACOIMA RESERVOIR 2014), AND "ENGINEERING REPORT 15% DRAFT_FAULT" HAZARD EVALUATION 'REPORTY"(JUNE 2015). THE TABLE PROVIDES PRELIM NaRy INEORMATION
O, [ A, AEIED 2D, SICER MIBPE, [N THER AN, SCUTECRN L GLATIONS AT IS, AT IR BESOECIIEE NIEGTIONe W e
SIERRA 2 YES, ACCESS S
MADRE TN NEr 7| FRou poRTAL | (VERTICAL SHAFT), INTERSECTIONS, "SPECIFIC DESICN. RECOMMENDATIONS CANNOT BE MADE- THE DISPLACEMENT ESTIMATES SUMMARIZED WERE ARE BEING USED AS DEFAULT
souTH-saN | (OSSN Witk 4_LOCATED LOCATION NEAR VALUES FOR FAULT DISPLACEMENTS FOR THE PEPD DESIGN LEVEL.
! NEARBY M
HICHWAY 1-210 HIGHWAY 1-210 3. THE FAULT CHAMBER EXTENDS ACROSS THE FAULT ZONE PLUS A 165 ft LONG BUFFER ZONE AT EACH END.
YES, ADIT (INCLINED | oz, A0lT 4, THE TRACK GAUGE AND INTERIOR DIAMETER OF THE ADJACENT TBM TUNNELS AS WELL AS THE INTERIOR LINING OF THE FAULT CHAMBER SHALL BE
SAN GABRIEL| CALLERY) NEAR OF  |GALLERY) NEAR NO ADIT OVERSIZED TO ALLOW THE ALIGNMENT RECOVERY AFTER THE EVENT OF FAULT DISPLACEMENT FOR A DESIGN SPEED OF 220 mph.
THE SAN GABRIEL
FAULT ZONE FAGLT TONE OR 5. THE STRUCTURE OF THE FAULT CHAMBER SHALL BE DESIGNED TO MEET THE NON-COLLAPSE REQUIREMENT AT ANY MOMENT BEFORE, DURING AND
VERTICAL SHAFT AFTER THE EVENT OF FAULT DISPLACEMENT
6. THE STRUCTURE OF THE FAULT CHAMBER SHALL ALLOW THE CONSTRUCTION
TABLE 1: APPROXIMATE DISPLACEMENT FOR HAZARDOUS AND POTENTIALLY HAZARDOUS FAULT ZONES AT TUNNEL ALIGNMENT INTERSECTIONS ASSUMPTIONS OF THE CONNECTING TBM TUNNELS.
APPROXIMATE| . . 7. THE INTERIOR TUNNEL LINING SHALL BE PERMANENTLY WATER AND GAS TIGHT.
INTERSECTION| APPROXIMATE ALIGNMENT | NUMBER HORIZONTAL- | APPROXIMATE DIRECTION OF ~ Nor+h American Plate is WATER TIGHTN AFTER TH VENT OF FAULT PLACEMENT
NASOEFAWT| EAWT |FAUT| auowwewrs | GMGLE | | STATON | W | OF | yowowa [TOVERTOAL| MRRTGAL | pmecrion or |, JERTCAL | considered fixed, SOALT BECACMIEVED WITw WINIMUM REPAIR WORKS. —CEME
PLAY (AZIMUTH) CROSSED | FAULTZONE | INTERSECTION | AULTZONE | IN FAULT D'SP{-,QE‘:E?)‘E"T COMPONENT | (FEET) | HORIZONTAL ™ piRiNG displacements are relative
o (EEET I ZCNE RATO EARIHQURKE to this plate. 8. IN ORDER TO ACHIEVE THE PERFORMANCE REQUIREMENTS DESCRIBED ABOVE
s - For sake of simplification, ESEAPS'{IEH%;URE OF THE FAULT CHAMBER SHALL CONSIST OF THE FOLLOWING
The maximum displacement :
SIERRA MADRE REF [NED ° o
(NORTHERN SR-14 $90° (1716400 0 1738400| 2.2 2 3.6 5.4 expected ot each fault is - PRIMARY LINING OF FAULT CHAMBER, CONSISTING OF STEEL FIBER REINFORCED
LocaTion) S e consjdered ar o single . SHOTCRETE_ LINING, ROCK BOLTS AND AN IN SITU CAST CONCRETE LINING
LOPEZ & 295° | 55°NE 1:1.5 LEFT-LATERAL | siDE up PR <R Gl lanmans ‘<O” e DESIGNED TO FAIL IN A CONTROLLED MANNER DURING THE EVENT OF FAULT
HOSPITAL £1 +90°  [1616+00 TO 1622+00 600 2 3.6 5.4 ne fsnoalignment (no RUPTURE .
FAULT SPLAYS distributed along a - COMPRESSIBLE MATERIAL, CONSISTING OF CELLULAR CONCRETE.
€2 190 |1538+00 T0 1556700 1.8 3 3.6 5.4 certain length of the - INTERNAL LINING, CONSI 1STING OF AN IN SITU CASTED WATER TIGHT REINFORCED
e A TR B R o
SIERRA MADRE origi | i +
$10 | e fwomwa o | s | s LT ACfiedea o0 1 OSSuED ron colplIBiEE WRIH Feronibice
TorRE 205° | 45°NE 1:1.5 LEFT-LATERAL | NORTH Displacement due to San Gabriel Fault 9. AVAILABLE ADITS FOR THE CONSTRUCTION OF THE FAULT CHAMBERS ACCORDING TO
ééé:‘mnoo E1 +90°  [1722+00 TO 1762400 4 55 5.6 3.7 | | mmemeeee Displacement due to Sierra Madre North Fault TABLE 2.
T £2 190" 11700 To teszeo] 145 ! ‘-9 o7 7T Displacement due To Blerra Madre south Fault 0. ADTTS GF AS A WIDENED SECTION OF THE PREVIOUSLY CONSTRUCTED TEM TUNNEL.
REFINED SR-14)  60° )i546+00 10 1610100) 6.4 5 4.9 0.7 DISCLAIMER: 11. POOR_ROCK QUALITY AND HIGH GROUNDWATER PRESSURE TO BE EXPECTED IN ALL
FAULT ZONES.
E1 50270° [1500+00 TO 1522+00| 2.175 4 4.9 7:01 0.7 THE DESIGN SHOWN IN THIS DRAWING CORRESPONDS
SAN GABRIEL . . tGHT NoRTH | TO THE CONCEPTUAL PEPD OF DESIGN AND NEEDS TO BE
FAULT 295 61°NE [GHT-LATERAL  g1p yp 12. LARGER TRACK SEPARATION BETWEEN THE TWO FAULT CHAMBERS OF THE NORTH
£2 +9°  [1362400 To 1425+00|  6.225 7 0.9 0.7 Y7 | DEVELOPED FURTHER TO BE VALID FOR CONSTRUCTION AND SOUTH BOUND TUNNEL'S MIGHT BE REQUIRED AND SHALL BE ANALYZED AT A
“E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
“FJ. DOMINGUEZ | PEPD RECORD SET - - PALMDALE TO BURBANK raw .
CHECKEE L - -’ "DESION FAULT P
W. GUO s SCALE
_W- G NoT FOR 33 CAL IFORNIA CONCEPT DESIGN FAULT CHAMBER AS SHOWN
A. RELANO PLAN VIEW
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET No.
REV DATE BY | cHk | aPP DESCRIPTION 04/30/2021
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176"

8"

WATER PRESSURE

RELIEF PIPE

=

6 0"

36° 0

INTERNAL LINING

6 0"

DETAIL 1

P
>
S

O

8"

CELLULAR CONCRETE
AS CAST DENSITY
25pcf (~400kg/m3)

[N SITU CAST
INTERIOR LINING

PRIMARY SEALING
WITH SHOTCRETE

STEEL FIBER
REINFORCED
SHOTCRETE

ROCKBOLTS (TYP)

STEEL FIBER
REINFORCED SHOTCRETE

NOTES:
SEE NOTES IN DRAWING PB-TN-C0302
DISCLAIMER

THE DESIGN SHOWN IN THIS DRAWING CORRESPONDS TO THE CONCEPTUAL

157% STAGE OF DESIGN AND NEEDS TO BE DEVELOPED FURTHER TO BE VALID

FOR CONSTRUCTION.

INTERNAL LINING

/.

B CELLULAR CONCRETE
AS CAST DENSITY
25pcf (~400kg/m3)

PVC
WATERPROOF ING
MEMBRANE

DRAINAGE FOIL

DETAIL
SCALE N.T.S.

¢

WATER PRESSURE
RELIEF PIPE
PRIMARY SEALING

WITH SHOTCRETE H

D
DN
B

g"

e

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

CROSS-SECTION

o N
4 “i\~" .
9’ 8.75" 36° 0" 9’ 8.75" . e 1g"
18" 1787 |
CELLULAR CONCRETE
IN SITU CAST AS CAST DENSITY
INTERIOR LINING 25pcf (~400kg/m3)
SECTION /A
SCALE N.T.S. \ -/
3 0 2 10
|u:51_0u
e Y\ SCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR1 4-472
DRAWN BY
FJ. DOMINGUEZ | PEPD RECORD SET Y PALMDALE To BURBANK DRAWING NO.
REV 02 + & é TN-C0301
" & RELANO NOT FOR CAL/FORN/A CONCEPT DESIGN FAULT CHAMBER AS SHOWN
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET No.
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DISCLAIMER

THE DESIGN SHOWN IN THIS DRAWING CORRESPONDS TO THE CONCEPTUAL PEPD
DESIGN AND NEEDS TO BE DEVELOPED FURTHER TO BE VALID FOR CONSTRUCTION.

STEEL FIBER REINFORCED
SHOTCRETE

PRIMARY SEALING WITH

SHOTCRETE IN SITU CAST

INTERIOR LINING

ROCKBOLTS (TYP)

e

CELLULAR
CONCRETE

ROTATIONAL JOINT
WATERPROOF ING
/MEMBRANE

INNER LINING OF
FAULT CHAMBER

RELIEF PIPE

J’ ‘[ TBM TUNNEL LINING J’ ‘

-

AN

INJECTABLE HOSE GAP

SECTION

BETWEEN

TBM  TUNNEL
AND INNER LINING,
FILLED WITH CELLULAR CONCRETE

WATER PRESSURE

PRIMARY SEALING WITH
SHOTCRETE

IN SITU CAST
INTERIOR LINING

CELLULAR
CONCRETE

STEEL FIBER
REINFORCED
SHOTCRETE

ROTATIONAL JOINT

WATERPROOF ING
MEMBRANE

A

INJECTABLE HOSEAJF

(B

SCALE N.T.S.

FAULT CHAMBER

ROTATIONAL JOINT

INITIAL SITUATION

\_TN-C0301

/\

L\l
\/}_

<
m
-

[NNER LINING OF

FAULT CHAMBER

GAP BETWEEN TBM TUNNEL
AND INNER LINING,

FILLED WITH CELLULAR CONCRETE

[SPLACEMENTS EXTEND TO
AULT BREAKLINE

FINAL SITUATION

NOTES:

THIS DESIGN REPRESENTS THE CONCEPT FOR THE FAULT CHAMBERS TO BE
DEVELOPED AT THE DETAILED DESIGN STAGE FOR THE POTENTIALLY HAZARDOUS
FAULT ZONES AT THE SAN GABRIEL FAULT AND SIERRA MADRE FAULTS (NORTH
AND SOUTH) FOR ALIGNMENTS E1, E2 AND SR14.

THE TRACK GAUGE AND INTERIOR DIAMETER OF THE ADJACENT TBM TUNNELS AS
WELL AS THE INTERIOR LINING OF THE FAULT CHAMBER SHALL BE OVERSIZED TO
ALLOW THE ALIGNMENT RECOVERY AFTER THE EVENT OF FAULT DISPLACEMENT
FOR A DESIGN SPEED OF 220 mph.

THE STRUCTURE OF THE FAULT CHAMBER SHALL BE DESIGNED TO MEET THE NON
COLLAPSE REQUIREMENT AT ANY MOMENT BEFORE, DURING AND AFTER THE EVENT
OF FAULT DISPLACEMENT.

THE STRUCTURE OF THE FAULT CHAMBER SHALL ALLOW THE CONSTRUCTION OF
THE CONNECTING TBM TUNNELS.

THE INTERIOR TUNNEL LINING SHALL BE PERMANENTLY WATER AND GAS TIGHT.
WATER TIGHTNESS AFTER THE EVENT OF FAULT DISPLACEMENT SHALL BE
ACHIEVED WITH MINIMUM REPAIR WORKS IN THE AREA OF THE JOINTS OF THE
INTERIOR LINING.

IN ORDER TO ACHIEVE THE PERFORMANCE REQUIREMENTS DESCRIBED ABOVE,
THE STRUCTURE OF THE FAULT CHAMBER SHALL CONSIST OF THE FOLLOWING
COMPONENTS:

-PRIMARY SEALING WITH SHOTCRETE

-ROCKBOLTS TO GUARANTEE THE STABILITY OF THE EXCAVATION

-STEEL FIBER REINFORCED SHOTCRETE LINING

-IN SITU CAST CONCRETE LINING NON-CONTINOUS WITH SEISMIC JOINTS TO BE
PLACED EVERY 12°

-WATER PRESSURE RELIEF PIPES.

-COMPRESSIBLE MATERIAL, CONSISTING OF CELLULAR CONCRETE WITH AN AS
CAST DENSITY OF 25 pcf (~400 kg/m3)

-INTERNAL LINING, CONSISTING OF AN IN SITU CASTED WATER TIGHT REINFORCED
CONCRETE LINER WITH FLEXIBLE JOINTS (FREE ROTATION) EVERY 40 m.
ALTERNATIVES WITH STEEL LINER OR TBM LINING SEGMENTS ARE FEASIBLE AND

MIGHT BE APPLIED [F DESIGNED FOR FULL COMPLIANCE WITH THE PERFORMANCE
REQUIREMENTS.

POOR ROCK QUALITY AND HIGH GROUNDWATER PRESSURE TO BE EXPECTED IN
ALL FAULT ZONES.

DRAINAGE FOIL AND WATERPROOFING MEMBRANE TO BE INSTALLED AROUND
INTERIOR LINING. WATERPROOF ING MEMBRANE SHALL RESIST MAXIMUM EXPECTED
WATER PRESSURE DURING THE WHOLE DESIGN LIFE OF 100 YEARS WITHOUT
SUFFERING ANY NEGATIVE IMPACTS DUE TO THE PRESENCE OF METHANE IN THE
GROUND WATER.

INTERIOR LINING TO BE DESIGNED AS WATER TIGHT CONCRETE STRUCTURE, WITH
A MAXIMUM ALLOWABLE CRACK WIDTH OF 0.006 in. THE EFFECTS OF SHRINKAGE
SHALL BE TAKEN INTO ACCOUNT.

RELIEF PIPES ARE PROPOSED TO REDUCE WATER PRESSURE OVER THE SHOTCRETE
LINING AND THE IN SITU CAST INTERIOR LINING OF THE FAULT CHAMBER. THESE

PIPES WILL NOT PRODUCE ANY WATER DRAINAGE AS THE INNER LINING OF THE FAULT

CHAMBER [S DESIGNED AS A WATERTIGHT STRUCTURE AND THE POSSIBLE FLOW TO
THE INTERIOR OF THE CHAMBER IS CONTROLLED BY THE PERMEABILITY OF THE
CELLULAR CONCRETE.

CONCRETE FOR INTERIOR AND EXTERIOR IN SITU CAST LINING SHOULD HAVE A
MINIMUM COMPRESSION STRENGTH AT 28 DAYS OF fc’'= 10000 psi.

FOR THE PURPOSE OF PRELIMINARY COST ESTIMATION, THE NECESSARY QUANTITY
OF REINFORCEMENT FOR THE EXTERIOR LINING CAN BE ASSUMED AS 9 pcf OF
CONVENTIONAL REBAR, GRADE 60. THIS ASSUMPTION NEEDS TO BE VERIFIED
DURING THE FINAL DESIGN STAGE.

FOR THE PURPOSE OF PRELIMINARY COST ESTIMATION, THE NECESSARY QUANTITY
OF REINFORCEMENT FOR THE INTERIOR LINING CAN BE ASSUMED AS 9 pcf OF
CONVENTIONAL REBAR, GRADE 60. THIS ASSUMPTION NEEDS TO BE VERIFIED
DURING THE FINAL DESIGN STAGE.

A QUANTITY OF 0.125 pcf OF POLYPROPYLENE MICROFIBERS SHALL BE ADDED
TO THE CONCRETE MIX OF THE INTERIOR LINING TO REDUCE CONCRETE SPALLING
IN CASE OF FIRE.

FOR THE PURPOSE OF PRELIMINARY COST ESTIMATION THE OUTER LINING CAN
BE ASSUMED AS FOLLOWS:

-14 PERMANENT ROCK BOLTS PER RING; LENGTH 23 ft

-SHOTCRETE SEALING 2"

-SHOTCRETE LINING WITH A MINIMUM DEPTH OF 8", REINFORCED WITH 2.5 pcf
OF STEEL FIBERS

-DRAINAGE PIPES FOR RELIEF OF WATER PRESSURE.

-THE NECESSARY QUANTITY OF REINFORCEMENT FOR THE EXTERIOR LINING CAN
BE ASSUMED AS 9 pcf OF CONVENTIONAL REBAR, GRADE 60.

-THE QUANTITIES FOR THE OUTER LINING ARE APPROXIMATE ONLY AND NEED TO
BE CONFIRMED IN THE DETAILED DESIGN STAGE.

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ
CHECKED BY

W. GUo
IN CHARGE

A. RELANO

DATE

DATE
04/30/2021

BY CHK APP DESCRIPTION

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

_'
¥ )

2 SENER

=

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CONTRACT NO.

CALIFORNIA HIGH-SPEED RAIL PROJECT FSR14-42

PALMDALE TO BURBANK

DRAWING NO.

TN-C0302

SCALE

FAULT CHAMBER AS SHOWN

CONCEPT DESIGN FAULT CHAMBER
DETAILS & NOTES

SHEET NO.
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CROSS PASSAGES ALIGNMENT E1:

CROSS PASSAGES ALIGNMENT E2:

CROSS PASSAGES ALIGNMENT REFINED SR14:

NOTES:
CP 99 1448+32.749 CP 99 1450+11.786 CP 99 1505+40.645 _
CROSS-PASSAGE STATION oh 100 ia6i307as CROSS-PASSAGE STATION op 100 AeBeTT e CROSS-PASSAGE STATION oh 100 o130 64z ~
cP ot 642+00.683 CcP o1 642+00.683 CcP o1 396+43.455 1. CROSS-PASSAGES FOR EMERGENCY
CP 101 1464+32.749 CP 101 1466+11.786 CP 101 1521+40.645
CP 02 650+00.683 CP 02 650+00.683 CP 02 404+43 455 EGRESS SHALL NOT BE FURTHER
CP 03 658+00.683 o 102 1472+32.749 CP 03 658+00.683 cp 102 1474+11.786 CP 03 412+43.455 cp 102 1529+40.645 THAN 800FT APART. NFPA-130 (6.3.1.6)
cPo4 666+00.683 gp 103 1480+32.749 cPo4 666+00.683 gp 108 1482+11.786 cPo4 420+43.455 gg 182 1537+:g.g:5 ) A
- P 104 1488%32.749 - P 104 1490+11.786 - 545+40.645
gi gg g;‘z‘zgg-ggg CP 105 1496+32.749 gg gg Zgg:gg'ggg CP 105 1498+11.786 gg gg :‘ég:ig-:gg CP 105 1553+40.645 2. TECHNICAL ROOMS EVERY MILE.
- CP 106 1504+32.749 - CP 106 1506+11.786 - CP 106 1561+40.645
cP o7 690+00.683 CP 107 1512+32.749 CcP 07 690+00.683 CP 107 1514+11.786 cpPo7 444+43.455 CP 107 1569+40.645
CP 08 698+00.683 CcP 108 1520+32.749 CP 08 698+00.683 CcP 108 1522+11.786 CP 08 452+43 455 CP 108 1577+40.645
CcP 09 706+00.683 CP 109 1528+32.749 CP 09 706+00.683 CP 109 1530+11.786 CP 09 460+43.455 CP 109 1585+40.645
CP 10 714+00.683 CP 110 1536+32.749 CP 10 714+00.683 CP 110 1538+11.786 CP 10 468+43.455 CP 110 1593+40.645
CP 11 722+00.683 CP 111 1544+32.749 cP 11 722+00.683 cP 111 1546+11.786 cP 11 476+43.455 CP 111 1601+40.645
CP 12 752432.749 CP 112 1552+32.749 CP 12 754+11.766 cP112 1554+11.786 CP 12 484+43 455 CP 112 1609+40.645
CP 13 760+32.749 cP113 1560+32.749 CP 13 762+11.786 cP113 1562+11.786 CP 13 492+43 455 CP113 1617+40.645
CP 14 768+32.749 CP 114 1568+32.749 CP 14 770+11.786 CP 114 1570+11.786 CP 14 500+43.455 CP 114 1625+40.645
CP 15 776+32.749 CP 115 1576+32.749 CP 15 778+11.786 CP 115 1578+11.786 cP 15 508+43.455 CP115 1633+40.645
CP 16 764+32.749 CP 116 1584+32.749 CcP 16 766+11.786 CP 116 1586+11.786 cP 16 516+43.455 CP 116 1641+40.645
cp 7 792+32.749 CP 117 1502+32.749 cp 7 794+11.786 CP 117 1504+11.786 CcP 17 524+43.455 CP 117 1649+40.645
cP 18 800+32.749 CP 118 1600+32.749 cP 18 802+11.786 CP 118 1602+11.786 cP 18 532+43.455 CP 118 1657+40.645
CcP 19 808+32.749 cP 119 1608+32.749 CcP19 810+11.786 CP 119 1610+11.786 cp19 540+43.455 CP 119 1665+40.645
cP20 816+32.749 P 120 1616432749 cP 20 818+11.786 P 120 1618+11 786 cP20 548+43.455 P 120 167340 645
P21 824+32.749 CP 121 1624+32.749 CP 21 826+11.786 CcP 121 1683+54.465 CP 21 556+43.455 CP 121 1681+40.645
P 22 832+32.749 CP 122 1632+32.749 cP 22 834+11.786 CP 122 1691+54.465 SPZ 564+43.455 CP 122 1689+40.645
gg gi gjg:gg';:g CP 123 1640+32.749 gz gi ggs:n;gg CP 123 1699+54.465 CE gi g;é:g:igg CP 123 1697+40.645 |
- CP 124 1648+32.749 - CP 124 1707+54.465 CP124 1705+40.645
CP 25 856+32.749 CP 125 1656+32.749 cP25 858+11.766 CP125 1715+54.465 CP 25 568+43.455 CP125 1713+40.645
CcP 26 864+32.749 P16 1664+59 749 CP 26 866+11.786 P16 1723454 468 cP26 596+43.455 CPi% 921+40.645
cP 27 872+32.749 cP127 1672+32.749 cP27 874+11.786 CcP127 1731+54.465 cP27 604+43.455 CP 127 1729+40.645
cP 28 860+32.749 CP 128 1680+32.749 cP 28 862+11.766 CP 128 1739+54.465 CP 26 612+43.455 CP 128 1737+40.645
CP 29 868+32.749 CP 129 1686+32.749 CcP 29 890+11.786 CP 129 1747+54.465 CP 29 620+43.455 CP 129 1745+40.645
CP 30 896+32.749 CP 130 1696+32.749 CP 30 898+11.766 CP 130 1755+54.465 CP 30 528+43.455 CP 130 1753+40.645
o My CP 131 1704+32.749 o Hovi1e CP 131 1763+54.465 o 636ra3.45 CP 131 1761+40.645
: CP 132 1712+32.749 : CP 132 1771+54.465 . CP 132 1769+40.645
oS e s e s R
: CP 134 1728+32.749 : CP 134 1787+54.465 - CP 134 1785+40.645
CP35 936+32.749 SrieE T736e35749 CP35 938+11.786 RS 795184 468 CP35 668+43.455 P13 793740645
CP36 944+32.749 CP36 946+11.786 CP36 676+43.455 Fim T
CP37 952+32.749 CP 136 1744+52.749 CPa7 954+717.786 CP 136 1803+54.465 CP37 CBATA3 A5 | :
cP38 960+32.749 CP 187 1752+32.749 cP38 962+11.786 cP38 692+43.455 CcP 137 1809+40.645
- CP 138 1760+32.749 : UNDERGROUND TRACTION CP 138 1817+40.645
CP39 966+32.749 CP39 970+11.786 . TP 39 700+43.455
CP 40 976+32.749 CP 139 1768+32.749 CP 40 978+11.786 POWER STATIONS E2: CcP40 708+43.455 CP 139 1825+40.645
CP 140 1776+32.749 CP 140 1833+40.645
cP A 984+32.749 et ) cP A 986+11.786 cP a1 716+43455 SFaT e
cP a2 992+32.749 Ty T cP4z 994+11.786 POWER STATION STATION P2 T54+43.455 o T raoae
cP43 T000+32.749 e R cP43 T002+11.786 PS 14 982+00.000 cPa3 732+43.455 ZFTa3 TSR
CP 4 1008+32.749 e SograsTas CP a4 1010+11.786 $510 1216+00.000 cP44 740+43.455 P iar 1865740 645
P a5 T016+32.749 B 100 CP 45 T076+11.786 PS 2.1 1448+00.000 cP45 748+43.455 SFTTE 573790675
CP 46 1024+32.749 : CP 46 1026+11.786 cP46 756+43.455
cPa7 1032+32.749 gi 1:‘; 125‘2‘:32'22 CP 47 7034+11.786 TECHNICAL ROOMS P47 764+43.455 g: 1:‘75 122;::3'2:2
CP48 1040+32.749 - CP 48 1042+11.786 ALIGNMENT EZ2: CP 48 826+50.800 :
cP 49 T048+32.749 CP 148 1840+32.749 cP49 T050+11.786 CP49 834+50.800 CP 148 1897:+40.645
CP 149 1848+32.749 CP 149 1905+40.645
CP 50 1056+32.749 CP 150 1856+32.749 CP 50 1058+11.786 TECHNICAL ROOMS STATION CP 50 842+50.800 CP 150 1913+40.645
CP 51 T064+32.749 e e TP 51 T066+11.786 R 581276738 CP 51 850+50.800 SFTeT e
CP52 1072+32.749 it ST CP52 1074+11.786 TR2 300+56.749 CP52 858+50.800 Srie 1999+40.645
TP 53 T080+32.749 S 700 CP53 T082+11.786 TR3 853+36.749 CP53 866+50.800 SFTs T Es
CP54 1088+32.749 oPise 888 I00 CP54 1000+11.786 R4 905+87.789 CP54 874+50.800 Sried o450 645
TP 55 1096+32.749 CP55 T096+11.786 RS 958+67 789 CP55 882+50.800 e TRt
CP56 T104+32.749 UNDERGROUND TRACTION CP56 1106+11.786 TREG 1011+47.789 CP56 890+50.800 P ToeT 40,645
gg gg 1 Egigg-zg POWER STATIONS E1: gs ZZ& 1 1;2:1 1 -;gg TR7 1064+27.789 g;’ g; ggg:gg-ggg CP 57 T969+40.645
CP59 T128+32.749 CP59 T730+11.786 = AR CP59 914+50.800 oP 158 1976+13.960
. POWER STATION STATION - TRO 1169+87.789 - TP 59 T986+13.960
CP 60 T136+32.749 oS 14 982+00.000 CP 60 T138+11.786 TR10 1222+73.823 CP 60 922+50.800 P 994+13.960
cPe T144+32.749 SS10 1215+00.000 TP o1 T146+17.786 TR 27555 955 P 6T 930750.800
cP62 T152+32.749 455T86.073 cP62 1154+11.786 TR12 1326+38.176 cPe2 938+50.800
cP63 T160+32.749 s:;_'; 1693407 621 cP63 T162+11.786 TR3 1381719329 CP63 546+50.800 UNDERGROUND TRACTION .POWER
cP6d T168+32.749 CP &4 T170+11.786 TR14 1433+67.766 cP6d 954+50.800 STATIONS REFINED SR14:
CP 65 T176+32.749 TECHNICAL ROOMS CP65 TT78+11.786 TR15 1486167 786 CP65 962+50.800
CP 66 1184+32.749 ALIGNMENT E1: CP 66 1186+11.786 TR16 1539+47 786 CP 66 970+50.800 POWER STATION STATION
CP 67 T192+32.749 ———— CP 67 T194+11.786 TRIT 1592+27 786 CPo67 978+50.800 PS1.2 509+13.752
CP 68 1200+32.749 TECHNICAL ROOMS STATION CP 68 1202+11.786 TR 18 1720+95.340 CP 68 986+50.800 PS2.1 1590+00.000
TP 69 1206+32.749 R 561776.738 TP 69 T210+11.786 TR 19 T773+75.340 CP 69 1076+39.690
CP 70 1216+32.749 TR2 800+56.749 CP 70 1218+11.786 CP 70 1084+39.690 TECHNICAL ROOMS
CcP 71 1224+32.749 TR3 853+44,591 cP71 1226+11.786 CROSS PASSAGES & TECHNICAL CP71 1092+39.690 ALIGNMENT REFINED SR14:
cP72 1232+32.749 TR4 906+24.591 cP72 1234+11.786 ROOMS C&C ALIGNMENT E2: cP72 1186+07.570
cP73 1240+32.749 TR5 959+04.591 CP73 1242+11.786 cP73 1194+07.570
cP74 1248+32.749 TR6 1011+72.778 cP74 1250+11.786 CROSS-PASSAGES & cP74 1202+07.570 TECHNICAL ROOMS STATION
CP75 1256+32.749 TR7 1055+09.919 cP75 1258+11.786 TECNICAL ROOM STATION cP75 1210+07.570 TR1 442+94.624
CP 76 1264+32.749 RS 1107+87.796 cP76 1266+11.786 CIC CP 01 494+50.000 cP76 1218+07.570 TR2 495+69.598
CP77 1272+32.749 TRO 1160+67.591 CP 77 1274+11.786 CIC CP 02 502+50.000 cP77 1329+40.645 TR3 548+19.585
cp78 1280+32.749 TR 10 1213+47.591 cP78 1282+11.786 cp78 1337+40.645 TR4 600+94.565
cP79 1288+32.749 TR 1266+27 591 CP79 1290+11.786 CcP79 1345+40.645 TRS 658+72.667
CP 80 1296+32.749 TR 12 1319+07.591 CP 80 1298+11.786 CcP 80 1353+40.645 TR6 706+52.667
CP 81 1304+32.749 TR13 1371+87.591 CP 81 1306+11.786 CP 81 1361+40.645 TR7 759+32.667
cP 82 1312+32.749 TR14 1424+67.591 cP 82 1314+11.786 cP 82 1369+40.645 TR8 876+51.177
cP83 1320+32.749 TR15 1477+50.177 CP 83 1322+11.786 CcP 83 1377+40.645 TR9 929+31.239
CP 84 1328+32.749 TR 16 1530+32.809 CP 84 1330+11.786 CP 84 1385+40.645 TR 10 982+06.288
CP 85 1336+32.749 TRA7 1583+15.434 CcP 85 1338+11.786 CcP 85 1393+40.645 TR 1376+04.318
CcP 86 1344+32.749 TR 18 1635+98.059 CcP 86 1346+11.786 cP 86 1401+40.645 TR12 1428+66.283
CP 87 1352+32.749 TR 19 1688+80.667 cPs7 1354+11.786 CcP 87 1409+40.645 TR13 1481+69.168
CP 88 1360+32.749 TR 20 1741+39.253 CP 88 1362+11.786 CP 88 1417+40.645 TR14 1534+52.054
CcP 89 1368+32.749 TR 21 1794+19.363 CP 89 1370+11.786 CP 89 1425+40.645 TR15 1587+33.947
CcP 90 1376+32.749 TR 22 1847+02.707 cP 90 1378+11.786 cP 90 1433+40.645 TR16 1640+13.947
CP 91 1384+32.749 CP o1 1386+11.786 cP 91 1441+40.645 TR17 1692+92.172
cP92 1392+32.749 CROSS PASSAGES & TECHNICAL cP92 1394+11.786 cP92 1449+40.645 TR 18 1745471884
CP 93 1400+32.749 ROOMS C&C ALIGNMENT E1: CcP 93 1402+11.786 cP93 1457+40.645 ;2 ;g ggi‘:gg-ggg
cPo4 1408+32.749 cPo4 1410+11.786 cPo4 1465+40.645 1
CP 95 1416+32.749 CROSS-PASSAGES & CP95 1418+11.786 CP95 1473+40.645 TR21 1904+12.730
CP 96 1424+32.749 TECNICAL ROOM STATION CP 9% 1426+11.786 CcP 96 1481+40.645 TR22 1956+96.185
cPo7 1432+32.749 ciccP ot 494+50.000 CP 97 1434+11.786 cPo7 1489+40.645
cP 98 1440+32.749 CICCP 02 502+50.000 CP 98 1442+11.786 CcP o8 1497+40.645
DESIGNED BY CONTRACT NO.
£ Vel asco CALIFORNIA HIGH-SPEED RAIL PROJECT eR1a-42
RAWN BY ——
° FJ. aDOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK ORAmN_cr;:lo. 0400
C"VEVCKEEUB(S REV 02 EMERGENCY EGRESS CROSS-PASSAGES AND EXITS,
- TECHNICAL ROOMS AND SCALE
IN CHARGE ~OR NO SCALE
A. RELANO NoT FOR CAL/FORNIA UNDERGROUND TRACTION POWER FACILITIES S
BATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV |  DATE By | cHk | apP DESCRIPTION 04/30/2021
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EQUIPMENT (TBD) AND

AVERAGE LENGTH OF
ALIGNMENT CROSS-PASSAGE(ft)
E1 50.54
£ 42.83
REFINED SR14 44.04
TUNNE L
AXTS
TOP OF RAIL

C NB TRACK

€ SOUTHBOUND TUNNEL
¢ SB TRACK

¢ NORTHBOUND TUNNEL

ANNULUS GROUT

PRECAST CONCRETE
SEGMENTAL LINING OR
IN-SITU CONCRETE LINING

SECONDARY, IN-SITU
CONCRETE LINING

WATERPROOF ING MEMBRANE

PRIMARY SPRAYED
CONCRETE LINING

/

[RE RATED AIR-SEALED
DOOR

CROSS-PASSAGE

CABLE DUCT

TOP OF RAIL

>

4’ CLR (TYP)

INVERT CONCRETE

j]NVERT CONCRETE

CROSS-PASSAGE LENGTH (SEE TABLE)

66’

(TYP) - VARIABLE

VARIES

4’ CLR (TYP)

WATERPROOF ING
MEMBRANE

PROVISION SPACE
FOR CROSS-PASSAGE

SLIDING DOOR

PRIMARY SPRAYED
CONCRETE LINING

CABLE DUCT

€ CROSS
PASSAGE

LONGITUDINAL SECTION
CROSS-PASSAGE

CROSS-PASSAGEWAY ENVELOPE
MINIMUM 44" WIDE BY 7 FEET TALL
(NFPA-130)

| CROSS PASSAGE

SECONDARY IN-SITU
CONCRETE LINING

INVERT AND WALKWAY

CONCRETE
SECTION /A
SPACEPROOFING \_—/

SECTION

INNER GEOMETRY

()

NOTES:

CROSS-PASSAGES FOR EMERGENCY
EGRESS SHALL NOT BE FURT
THAN 800FT APART. NFPA- 130 (6 3.1.6)

CROSS-PASSAGES FOR EMERGENCY
EGRESS SHALL BE A MINIMUM OF

44" IN CLEAR WIDTH AND 7FT [N HEIGHT
NFPA-130 (6.3.2.2)

CROSS-PASSAGES FOR EMERGENCY
EGRESS EQUIPMENT TB

EQUIPMENT [N CROSS- PASSAGES W[LL
COMPLY WITH NFPA-130 (6.3.1.7)

a) THE USE OF CROSS-PASSAGES FOR THE
[NSTALLATION OF NON-COMBUSTIBLE
QUIPMENT IS ALLOWED.

) INSTALLED EQUIPMENT DOES NOT
TRUDE INTO THE REQUIRED CLEAR
[DTH OF THE CROSS-PASSAGE.

SS-PASSAGES FOR TECHNICAL

IPMENT WILL HAVE THE SAME

CTURE AND DIMENSIONS BUT WILL
LOCATED ELSEWHERE IN THE TUNNELS,
EVERY MILE APPROXIMATELY.

E
b
IN
W
CRO
EQU
STRU
BE
ON

E

4 0 4 8

["=4'-Q"

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY

W. GUO

IN CHARGE

A. RELANO

REV DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

7

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT
PALMDALE TO BURBANK
TMB TUNNELS.
TYPICAL CROSS - PASSAGEWAY Seace
FOR EMERGENCY EGRESS OR TECHNICAL ROOMS
CROSS AND LONGITUDINAL SECTION GEOMETRY

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-C0401

AS SHOWN

SHEET NO.
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ROCKBOLTS

TEMPORARY

o~
|
T
=
T
[8)
o4
3 <
_
TYP o
L
=
n

FRAME FOR
T

SU
OoP

PRIMARY

CROSS-PASSAGE
MEDIUM QUALITY ROCK

LINING FOR

BASIC QUANTITIES PER

FT OF CROSS-PASSEGE

CROSS PASSAGE

PRIMARY LINING TYPE

MEDIUM QUALITY ROCK

-
Z
Z
74
7
/
|
STEEL PERMANENT COLLAR
ENCASED WITH STEEL FIBRES
REINFORCED CONCRETE
(BOTH CONNECTIONS TO
MAIN TUNEL)
\
\
N\
N\
N

SEGMENT BASE DOWEL

(FOR CONSTRUCTION)

CONCRETE FILL

CONCRETE

ROCKBOLTS

INVERT

18.3°

SECTION

(AN

SCALE 1"=4"-0" \ -/

2" REGULATING

_

LONGITUDINAL SECTION

CROSS-PASSAGE

PRIMARY LINING

+1 LAYER WWM + STEEL ARCHES

WATERPROOF MEMBRANE
(FULL ROUND)

CAST IN-SITU REINFORCED
CONCRETE [NNER LINING (t=16"

2" REGULATING
CONCRETE

FIBRES REINFORCED SHOTCRETE (+=

COLLAR (Ibs)

EXCAVATION AREA
(SQ.FT.) 242
PRIMARY LINING 26

AREA (SQ.FT.)

REGULATING CONCRETE 5

(2 in) (SQ.FT.)

STEEL ARCH (FT) 34.5/3=11.5"
WATERPROOF ING 52
MEMBRANE (FT)

FORMWORK (FT) 30
SECONDARY LINING

AREA CONCRETE 32
(sides&crown) (SQ.FT.)

SECONDARY LINING 13
(INVERT) (SQ.FT.)

INVERT CONCRETE FILL

(SO.FT.) 25
ROCKBOLTS (TOTAL

LENGTH PER C.P.OFTO) 655%
STEEL PERMANENT 5550105 (x2)

% FOR A 46FT LONG (AVERAGE) CP

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY

W. GUO

IN CHARGE

A. RELANO

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

SUPPORT MEASURES FOR MEDIUM ROCK QUALITY

SHEET NO.

8") PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
ROCKBOLT
SHOTCRETE STEEL | FIBRES | ADVANCE PIPE
DENOMINATION RMR | THICKNESS (in)| ARCHES| & WWM | LENGTH (ft) PATTERN AND | yMBRELLA
LENGTH (ft)
GOOD QUALITY ROCK 550 6 NO | FIBRES | 9 FULL FACE |4.5'x4.5' 7.5ft -
g1 [TERES & st
- =21 |1 LAY : )
MEDIUM QUALITY ROCK | 35-50 8 eAlR2L |V LAYER| 6’ FuULL FaCE L
o FIBRES &
EOR PR Tk ¢35 10 EACH 3’2 LAYERS| 3/ TOP WEADING | 3x3f+ 7.5+ *
% IN CASE GROUND IS SOIL TYPE, INSTEAD OF ROCKBOLTS
NOTES:
1. TYPICAL SUPPORT MEASURES GIVEN WITH ORIENTATIVE PURPOSES ONLY.
ACTUAL DESIGN WILL REQUIRE RESULTS OF GEOTECHNICAL INVESTIGATION.
2. SQUEEZING GROUND CONDITIONS UNDER OVERBURDEN OF MORE THAN 300 FT
WILL REQUIRE THE STUDY OF DIFFERENT EXCAVATION AND LINING TECHNIQUES
IN ORDER TO COPE WITH THE EXTREME CONDITIONS.
3. THIS DRAWING IS NOT ACTUAL DESIGN. ITS ONLY PURPOSE 1S TO BUILD UNIT PRICES
AT PEPD LEVEL.
1 0 4 8
["=4'-0"
CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-472
- PALMDALE TO BURBANK DRAWNG NO.
TMB TUNNELS TN-C0402
TYPICAL CROSS - PASSAGEWAY scaie
CAL/FORN/A AS SHOWN
HIGH-SFPEED RAIL AUTHORITY
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MICROPILES OR

CROSS-PASSAGE
PRIMARY LINING FOR
POOR QUALITY ROCK

SELF DRILLED BOLTS BASIC QUANTITIES PER FT OF CROSS-PASSAGE
—— (STAGGERED)
PRIMARY LINING TYPE
Z
7 CROSS-PASSAGE [11 POOR QUALITY ROCK
74
// EXCAVATION AREA
| (SQ.FT.) 242
STEEL PERMANENT COLLAR
ENCASED WITH STEEL FIBRES
REINFORCED CONCRETE TEMPORARY SU PglMATY LF“#“)“G 26
(BOTH CONNECTIONS TO FRAME FOR OP AREA (SQ.FT.
MAIN TUNEL) -
| o REGULATING CONCRETE 5
_ _ _ o (2 in) (SQ.FT.)
u
—
5 STEEL ARCH (FT) 34,5/3=11.5
| o
| 3/ <t
TYp @ WATERPROOF ING 52
R MEMBRANE (FT)
| wv)
\
\\ FORMWORK (FT) 30
N\ SECONDARY LINING
€ AREA CONCRETE 32
VoV VoV VoV v—v—-v—v—v—v—v—v—v—v--v—v—\—v—v—v—v—v—v—ﬂ \\\ (sides&crown) (SQ.FT.)
2" REGULATING == | SECONDARY LINING 13
CONCRETE (INVERT) (SQ.FT.)
[ INVERT CONCRETE FILL
SEGMENT BASE DOWEL 25
(FOR CONSTRUCTION) | (SLAB) (SQ.FT.)
LONGITUDINAL SECTION MICROPILES (TOTAL
CROSS-PASSAGE LENGTH PER C.P. OFTD) 924%
STEEL PERMANENT
55501bs(x2)
MICROPILES UMBRELLA OR COLLAR (Ibs)
SELF-DRILLED BOLTS XFOR A 46FT LONG (AVERAGE) CP
: PRIMARY LINING PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
NEA o & o FIBRES REINFORCED SHOTCRETE (T=10") ROCKBOLT
e @ © o +1 LAYER WWM + STEEL ARCHES RWR | SHOTCRETE STEEL | FIBRES | ADVANCE PRSTERN anp | PIPE
® ® DENOMINATION THICKNESS (in)| ARCHES| & WwM LENGTH (f*) LENGTH (£1) UMBRELLA
. ° . . ; -
. | o ?ATERPROOF )MEMBRANE GOOD QUALITY ROCK 50 6 NO FI]:EEEEES& 9 FULL FACE |4.5'x4.5' 7.5f+
o, FULL ROUND _
2 ‘ © MEDIUM QUALITY ROCK | 35-50 8 Eacn b| T LATER | 6t puLL Face | P40 -
O] O]
| o |FIBRES &
" © | © E?gf‘&%’t%”zYONREOSCK <35 10 EL'SHZ%IZ LwAwYMERS 3 TOP HEADING | 3x3ft 7.5ft YES
M@ - w134 e
g 5.
|‘
| J NOTES:
‘ R _ TYPICAL SUPPORT MEASURES GIVEN WITH ORIENTATIVE PURPOSES ONLY.
S e R CRETE N TR 16 ACTUAL DESIGN WILL REQUIRE RESULTS OF GEOTECHNICAL INVESTIGATION.
T SQUEEZING GROUND CONDITIONS UNDER OVERBURDEN OF MORE THAN 300 FT
HIMGRRERUHE e V208 BITRERE EGAHIALION wib Lie” reChnicues
FILL 18.3° CONCRE TE EXCAVATION COULD BE DIVIDED IN TOP HEADING AND BENCH IF GEOTECHNICAL CONDITIONS
ARE WORSE THAN EXPECTED. FINAL DESIGN WILL BE PROVIDED ONCE THE GEOTECHNICAL
SECTION A INFORMATION [S COMPLETE.
SCALE 1"=4'-0" \_-J 4. THIS DRAWING IS NOT ACTUAL DESIGN. ITS ONLY PURPOSE IS TO BUILD UNIT PRICES AT PEPD LEVEL.
= 4 0 4 8
SHOTCRETE AND/OR FIBER GLASS BOLTS MIGHT BE REQUIRED TO ENSURE FACE STABILITY IN o ; :
SOME AREAS. A FURTHER STUDY OF FACE STABILITY MUST BE CARRIED OUT IN DETAILED DESIGN. a0
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N SR14-42
DREVJN_ SBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
cnvsvcxeguaé REV 02 TBM TUNNELS TN-C0403
. TYPICAL CROSS - PASSAGEWAY scaLe
W
" o RELANO NOT FOR CAL/FORN/IA SUPPORT MEASURES FOR POOR ROCK QUALITY AS SHOWN
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET No.

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021
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OVERHEAD DOORS

LEADING OUTSIDE — 7 \ 1 44_?1,4,4, T
I
] A~ | |
| | o k \ |
| I | |
| o ]
REINFORCED—_| \ ay .
CONCRETE } \\\a_} e J }
WALL ;Fuf
L |
{
- ¢

| <
R[GH)4<<ﬁ:i:*“+*“”“jﬁITA'A'A'T'474k4+7
-

EXCAVATION | \ .
SUPPORT | \ Jri"
-
|
o
I
.
| e
L
ATERPROOF ING e
qEMBRANE
\ 7
PROVISION SPACE—| | | 7

FOR CROSS-PASSAGE
EQUIPMENT (TBD) AND
SLIDING DOOR

o ©

RIMARY SPRAYED

ONCRETE LINING
CABLE DUCT

SECTION

EMERGENCY EGRESS | STATIONING SIDE
EE-01-E1 2060+57.75| LEFT
EE-02-E1 2085+57.75| LEFT
EE-03-E1 2110+57.75| RIGHT

EMERGENCY EGRESS | STATIONING SIDE
EE-01-E2 1835+30.00| RIGHT
EE-02-E2 1856+45.00| LEFT
EE-03-E2 1873+60.00| LEFT
EE-04-E2 1898+50.00| LEFT

EMERGENCY EGRESS | STATIONING SIDE

EE-01-SR14 2168+00.00| LEFT
EE-02-SR14 2193+00.00| LEFT
EE-03-SR14 2218+00.00| RIGHT

CROSS-PASSAGEWAY

ENVELOPE MINIMUM

44" WIDE BY 7 FEET
,,TALL (NFPA-130)

N-SECONDARY IN-SITU
CONCRETE LINING

INVERT AND WALKAWAY

Yi\CONCRETE

SECTION

TOP OF
RAIL

OVERHEAD DOORS
LEADING OUTSIDEA\\i

P — ———  NOTES:
B i 1. TYPES, LOCATIONS AND
| | DIMENSIONS OF EXCAVATION
| | SUPPORT NOT DESIGNED.
L — | | 2. PERMANENT LINING ASSUMED
| =1 WATERTIGHT /UNDRAINED
— IN PERMANENT CASE.
— 3. STRUCTURE COMPONENTS NOT
DESIGNED. DRAWINGS NOT BASED
ON ACTUAL DESIGN AND DEVELOPED
b FOR PRELIMINARY COST ESTIMATE.
b —] 4. TEMPORARY INTERNAL BRACING
2 — Q WILL BE ANTICIPATED FOR WALLS
BN — % REINFORCED WITH AN EXPOSED HEIGHT GREATER
EXIT — /| CoNCRETE THAN 20 FT.
STAIR \ LA WALL
€ TUNNEL e =%
m //// S|=
‘e ] — N
- g =IF o™
5 = °l
EMERGENCY 2l 1.6 e
WALKWAY s 4 Y 2
ENVELOPE 8
o
i
i Jn B
I| ] of M —
| 'l M~ o —
[V ¥, —
- | *
RIGID EXCAVATION
SUPPORT (I.E.
SCURRY WALLS
/////,,,—————~\\\\\\\T\ OR PILES)
‘ | 3’
\ o
| m
‘ (2]
| = 3
re) )
| z 3
\
\
\
NS \ B
\
\
\
\
> o~
4 4 8
. :

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY

W. GUO

IN CHARGE

A. RELANO

REV

DATE BY CHK APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET

REV 02

NOT FOR
CONSTRUCTION

ZSENER
=

7

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT
PALMDALE TO BURBANK

EMERGENCY EGRESS FOR SEM TUNNELS
CROSS AND LONGITUDINAL SECTION GEOMETRY

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-C0404

SCALE

AS SHOWN

SHEET NO.
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NOTES:

1. CONSTRUCTION PROCEDURES AND SUPPORT
MEASURES SIMILAR TO CROSS-PASSAGES
(TN-C0402, TN-C0403)

2. DRAWINGS TN-C0500 AND TN-CO501 ARE INTENDED
TO FOR SPACE PROOFING ONLY.

3. THE DESIGN OF THE STRUCTURE REQUIRES
RESULTS OF GEOTECHNICAL INVESTIGATION

AUTOTRANS TUNNEL

TBM TWIN TUNNEL

I
WAY LEVEL
+0.328°

0205510

66’
(TYP) ‘
OILS SUMP DEPOSIT 6m3
1585 gal (US)
(0.76'%1.16'x0.34")
SECTION B GUIDANCE VIEW DETAIL
SCALE 1'"=4’ TN-£0500 SCALE N.T.S.
4 0 4 8
III:4I_0II
"E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT T SR - a2
*F . "DOMINGUEZ | PEPD RECORD SET — PALMDALE TO BURBANK
CHECKED BY REV 02 TN-C0500
W. GUO SCALE
_W. G NoT FoR CAL IFORNIA UNDERGROUND TRACTION POWER PARALLELING STATION (PS) AS SHOWN
A. RELANO CONSTRUCTION TYPICAL GEOMETRY (1 OF 2)
DATE HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV DATE BY | CHK | APP DESCRIPTION 04/30/2021
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1.25' 66’ (TYP.) 1.25°
- r N
26.25' 4’ a’ 27’ 4’ 4’ 26.25°
|| B
// //
/ o \ / \
/ TUNNEL 1 \ / | I TUNNEL 2 \
/ \ i &2y \
™~
. _ o Sl _ _ _ .
3 N | ~ | N
2 J " \ j
2 ‘ WALKWA //‘m < \ WALKWAY, //Ln
| L /- nEEs \ i ] A
e Sy
A
' [ e ORI | '
| }\ ‘_‘/]4 S}
[ [
CABLES © \4 CABLES
OHE%O%%¥E PIT L CABLE TRENCH < IRE-RATED DOOR PIT OILS SUMP
gal (U
SECTION /A
SCALE 1"=6’ \JN-C0500
WALKWAY WALKWAY-
TN-C0501 Y AW » - » e TN-CQ501
TUNNEL 1 TUNNEL 2
! !
b 'y
© ©
Y Y
@ _‘
o <
8 =X
(@) °
I [ee]
=z ~N
z
L S
OILS SuMP 1585 gal (US) 6ms3
1585 gal (US) 6m3 . 66’ (TYP.) J (0.76'%1.16'x0.34")
(0.76'x1.16'x0.34")
PLAN PARALLELING STATIONm 0 6 2
SCALE 1"=6’ TN-C0500 —— -
|u:61_0u
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT N SR14-42
*F.J. DOMINGUEZ | PEPD RECORD SET m /§ — PALMDALE TO BURBANK —r
CHECKED BY REV 02 w B
W. GUO T SCALE
o o ‘ot Fo 33 CAL IFORNIA UNDERGROUND TRACTION POWER PARALLELING STATION (PS) AS SHOWN
A. RELANO TYPICAL GEOMETRY (2 of 2)
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.

REV

DATE BY CHK APP

DESCRIPTION

DATE
04/30/2021
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1.25° 66’ 1.25°

26.25' 4 N » oy » ™ g 26.25'
I L]
/ N\
// \\ / \
/ TUNNEL 1' | \ | TUNNEL 2
/ \ .
wn
™~
. B T T & ] / N
| o™ /
z e 9 \\ ' //1” 2
S| |3 N | - 2
N .
T 4 | ” §>T;:fﬂ;_J¥? - — % N L L
| B ‘ e . | . - |: | DR al e L) 1
| | . r_k,,/qéf
\—CABLES \ous SUMP
PIT

DEPOSITE
1585 gal (US)

OILS SUMP CABLES ol \ B
DEPOSITE PIT B S IRE-RATED DOOR
1585 gal (US) FIRE-RATED DOOR S

SECTION A

SCALE 1"=6’ TN-C0503 NOTES:

1. CONSTRUCTION PROCEDURES AND SUPPORT
MEASURES SIMILAR TO CROSS PASSAGES
(TN-C0402, TN-C0403)

2. DRAWINGS TN-C0502 AND TN-CO503 ARE
INTENDED FOR SPACEPROOFING ONLY.

3. THE DESIGN OF THE STRUCTURE WILL
REQUIRE RESULTS OF GEOTECHNICAL
INVESTIGATION.

TWIN TBM TUNNELS

AUTOTRANS TUNNELS

+

WALKWAY |LEV
+T.3q

AN N ) N N N GUIDANCE VIEW DETAIL
SCALE N.T.S.
1585 gal (US) 4 0 4 8
SECTION B (0.76'%1.167%0.34") ——— :
SCALE 1"=4' TN-£0503 -
6 0 6 12
z6'-0"
DESIGNED BY CONTRACT NO.
Ve asco CALIFORNIA HIGH-SPEED RAIL PROJECT e 1447

DRAWN BY

A. RELANO CONSTRUCTION TYPICAL GEOMETRY (1 of 2)

FJ. DOMINGUEZ | PEPD RECORD SET 5 PALMDALE TO BURBANK DRAWING NO.

ol ® senc=r]
: oA SCALE

A B \oT FOR 33 CAL IFORNIA UNDERGROUND SWITCHING STATION (SWS) AS SHOWN

HIGH-SPEED RAIL AUTHORITY SHEET NO.

0205510

ELEVATION CROSS-SECTION

DATE
DATE BY | CHK | APP DESCRIPTION 04/30/2021
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TN-C0503 ,

TN-C0503 ,
L

L I
Y N
© ©
Y Y
0 o _
[Te]
o N N
o o [e)]
I ™M ™M
=z N .
- — ©
™M N
OILS SUMPJ L 66 L \gél’_:séss#mp
1585 gal (Dgo@_}s%; 1585 gal (US) 6m3
(0.76'x1.16'x0.34") (0.76'%1.16'x0.34")
o
™M
- | |
™ TUNNEL 1 TUNNEL 2
‘ wALkwAY
WALKWAY\ e
\- / TN-C0503
TN-C0503
4 27 K
+ +
Y 'y
© ©
Y Y
©
@ ¢ ¢ _‘
['e] o [e)]
o M ™M
&) . .
I — [eo)
=z M N
z
OIS SUMP OILS SUMP
DEPOSIT 66’ DEPOSIT
1585 gal (US) ém3 1585 gal (US) 6m3
(0.76'x1.16'x0.34") (0.76'x1.16'x0.34")
& 0 & w®
PLAN SWITCHING STATION /) —_— -
SCALE 1"=6’ \JN-C0502 1"=6'-0"
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT e R 442
*F\J. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG .
CHECKED BY REV 02 TN-C0503
W. GUO SCALE
o O \oT FOR CAL IFORNIA UNDERGROUND SWITCHING STATION (SWS) AS SHOWN
A. RELARNO TYPICAL GEOMETRY (2 of 2)
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY BLAN SHEET NO.
REV DATE BY | CHK | APP DESCRIPTION 04/30/2021
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NOTES:

l.

ENAWLE SHOWHN |5 POTENTIAL
DIT #1 FOR ALIGNMENT E1.

2. SEE TABLE FOR ALL OPTIONAL
ADITS.

3, ALL ADITS EXCEPT #2-EZ ARE
INCLINED DESCEMDING GALLERIES
WITH MAXIMUM SLOPE O

4, ADIT CPTION 22 FOR E2 IS A
466 FT DEEP WERTICAL SHAFT.

ALIGNMENT | ADIT # COMMENTS e OIT EMIRARCE 1 A Sl —
ELEV.(FT)| LATITUDE LONGITUDE  |LENGTH(FT)[ SLOPE(¥) | STA. [ELEV.(FT)[ LATITUDE LONGITUDE
£1 ADIT 1 |ANF, SGFZ 2050 | 34°21°2.55"N |118°22'61.02'W| 4,000 8.6% | 1490+00 | 1702 | 34°21'8.22'N | 118°22'4.38"W
ADIT 2 |ANF, SCFZ 2162 | 34°20'38.65'N |118°21'30,20'W| 3,448 13.3%
REFINED |ADIT 1 |ANF, SGFZ 2047 | 34°21'2.55"N |118°22'51.02'W| 6,410 11.0% | 1650400 | 1366 | 34°20'54.66'N | 11B°24'6.61"W
SR14 ADIT 2 |FACOIMA DAM,OUTSIDE ANF| 1438 34%19°30.56"N [118°24°16.65"W| 2,044 11.0% 1715400 1230 34%19°d9. 27N | 118°24'9.81"W
ADIT 3 (PACOIMA DAM,OUTSIDE ANF 1460 3471915, 67N | 118%24°7.43"W 3.475 6.6
2 ADIT 1 |ANF, SGFZ 1800 | 34°19'28.65'N |118°20°12.69"W| 10,800 0.8% | 1362+00 | 1719 | 34°20'31.16'N [118°18'28.4T'W
ADIT 2 |ANF, SOUTH OQF SGFZ 1868 34°19°5.13"N [1168%18727.55"W 394 VERTICAL [ 1480+83 1474 34°19°5.13°N [118°19°27.55"w
SHAFT
ANF: ANGELES NATIOMAL FOREST
SGFZ: SAN GABRIEL FAULT ZONE
2500 2500
2400 2400
2300 _ 2300
oG
2200 T _,_/_ 2200
2100 - ADIT ENTRANCE N Tk 2100
2000 e = et l_-_-'-_'_‘----—.._,____- _____ 1.3 4. b oy i o -_"_____.________._..—-——-" 2000
1900 L] Jt 1900
T CAVERN, Fof CONNECTION
CL
LENGTH JEE“ ?Essf_g’;ﬂmﬁ CALLERY
1700 £ 8.6% 1700
1600 1600
H5R TUNMELS -
1500 1500
0+00 10+00 20400 30+00 40+00
PROFILE 20 0 200 400 20 O 200 400
e e A e S e i
1"=200" HORIZ I"=200" VERT
"¢ VELAsCO CALIFORNIA HIGH-SPEED RAIL PROJECT T lSR14-42
“Fo. Douincuez | PEPD mECORD BET | g PALMDALE TO BURBANK B
B mev 02 *.*-'-" ADIT FOR CONSTRUCTION TN-CoT00
W. = [T
= ooz —— ¥ & CALIFORNIA TYPICAL PLAN AND PROFILE e,
T CONSTRUCTION HIGHHSPEED RAN ALTHORITY [y
my | o LR TN 0473072021
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INVERT CONCRETE

THEORETICAL EXCAVATION LINE
€ TUNNEL

PRIMARY SUPPORT

WATERPROOF ING MEMBRANE

REINFORCED
CONCRETE LINING
SECONDARY / FINAL LINING

BASE SLAB
REINFORCED CONCRETE (T=20")

INVERT SLAB
REINFORCED CONCRETE

FOR ROCK CLASS I1V-RMR<40

OR HIGH WATER TABLE

TYPICAL CROSS SECTION

NOTES:

CALIFORNIA FIRE CODE 2016 CHAPTER 5.
UNOBSTRUCTED WIDTH NO LESS THAN 22FT
UNOBSTRUCTED VERTICAL CLEARANCE OF
NO LESS THAN 14.5FT.

CLEARANCE FOR TWO TRUCKS OR DUMPERS
TO PASS EACH OTHER, TWO VENTILATION
DUCTS OF 5FT DIAMETER, WALKWAY
STACKED CONVEYOR BELT, AND WATER
IPES ON ONE SIDE.

RANCE FOR TBM PARTS TO BE
SPORTED THROUGH THE ADIT.

RT NECESSARY [N CASE OF RMR <40

N PRESENCE OF HIGH WATER TABLE.
EXACT LOCATION OF THE AREAS WHERE
WILL HAVE TO BE APPLIED MUST BE
RESEEN WHEN DETAILED GEOTECHN[CAL
ORMATION [S AVAILABLE. FOR PEPD
LEVEL IT WILL BE APPLIED TO POOR
Y ROCK AREAS

P
C
T

OO—T——O—
cCmZo—ITXnZ D
m < >m
—mM >

FREE CROSS-SECTION 703 SQ.FT.
ADIT USED FOR CONSTRUCTION

¢ 0 4 8

["=4'-Q"

DESIGNED BY
E. VELASCO

CONTRACT NO.

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY
W. GUO

IN CHARGE
A. RELANO

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET

REV 02 -*
W
NOT FOR m
CONSTRUCTION

SENER

{5 CALIFORNIA
HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
ADIT FOR CONSTRUCTION
INCLINED DESCENDING GALLERY
TYPICAL CROSS-SECTION GEOMETRY

HSR14-42

DRAWING NO.

TN-CO702

SCALE

AS SHOWN

SHEET NO.
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BASIC QUANTITIES PER FT OF TUNNEL

REV

.
S PRIMARY LINING TYPE THIS DRAWING 1S NOT ACTUAL DESIG
3 178 PURPOSE. 15”10 BUTLD ONIT PRICES
o ADIT MEDIUM QUALITY| POOR QUALITY AT PEPD LEVEL.
ROCK ROCK (I1)
TYPICAL SUPPORT MEASURES AND
INNER LINING THICKNESSES ARE
l EXCAVATION AREA 178 472 GIVEN WITH ORIENTATIVE PURPOSES
o T ONLY. ACTUAL DESIGN WILL REQUIRE
RESULTS OF ADEQUATE GEOTECHNICAL
INVESTIGATION.
PRIMARY LINING
R AARL N A 18 THE SECTIONS SHOWN ON THIS DRAWING
ARE ONLY APPLICABLE IN THE ROCK
QUALITY CONDITIONS SHOWN.
RECULATING CONCRETE 6 6 INVERT NECESSARY [N CASE OF RMR <40
OR IN PRESENCE OF HIGH WATER TABLE.
THE EXACT LOCATION OF THE AREAS WHERE
STEEL ARCH/LATTICE 68/5=13.6 67.5/3=22.5 L A T e e B e b S
GIRDER (FT) INFORMATION 1S AVAILABLE. FOR THIS STAGE
THEORETICAL EXCAVATION LINE OF DESIGN 1T WILL 8E APPLIED ONLY T0
WATERPROOF ING 102 103 L ¢ ’
MEMBRANE (FT
" TUNN MENSIONS ACCORDING TO USUAL
¢ TUNNEL PRIMARY LINING | SHOTCRETE (1=-6") + FIBRES MACHINERY USED. TN MINED TUNNELS, “riEeE
el R 2o v st | ommone (o - - e R T
CONSTRUCTION.
MICROPILES
UMBRE LL A ROCKBOLTS fég,g;'%ﬁ”éx%“ SECONDARY LINING 85 85 SHOTCRETE_AND/OR FIBER OLASS BOLTS
AREA CONCRETE MIGHT BE REQUIRED TO ENSURE FACE
REINFORCED CONCRETE o B¢ “YONREL ADVANCE STUDY OF FACE STABILITY MUST BE
SECONDARY LINING . SECONDARY LINING 56 . CARRIED OUT [N DETAILED DESIGN.
o AREA CONCRETE
SHOTCRETE (To12" 5 (invert/siab) (5.7T.) ADIT SECTION MUST BE INCREASED IN A
FFIBRES +2 LAYERS Wi >/ MICROPILES CONETROCTION OF | THE CaVERNCUSING THE
- Q -
LATTICE GIRDER EVERY 3 . // UMBRELLA (FT) a4 PROPOSED PHASES.A SKETCH [S SHOWN ON
Y, DRAWING TN-CO707
O
// ROCKBOLTS (FT) 3.2 )
WATERPROOF ING
MEMBRANE /
(FULL ROUND) /
MICROPILES AT - 9.5
[ CAST-IN-SITU ELEPHANT'S FOOT (FT)
M| REINFORCED CONCRETE
MICROPILE , SECONDARY LINING INVERT CONCRETE 50
1 EVERY 3FT (SQ.FT.) -
L=14" |
|
i |
> \
\
\\\\
————— BASE SLAB
REINFORCED CONCRETE (+=20")
BASE INVERT
REINFORCED CONCRETE (T=20") REGULATING CONCRETE (+=2")
REGULATING CONCRETE (T=2") |
INVERT CONCRETE ADIT ADIT
TYPICAL GEOMETRY AND TYPICAL GEOMETRY AND
PRIMARY LINING FOR PRIMARY LINING FOR
POOR QUALITY ROCK (RMR<30) MEDIUM QUALITY ROCK RMR (40-50)
4 0 4 8
["=4'-Q"
EVELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT M SR14-42
maw st uez | pEPD RECORD SET i — PALMDALE TO BURBANK T~
Beoes o REV 02 m ADIT FOR CONSTRUCTION
. Pt SCALE
A INCLINED DESCENDING GALLERY W
" o RELANO cono o CAL/FORN/A TYPICAL CONSTRUCTION SEQUENCE AS SHOWN
HIGH-SPEED RAIL AUTHORITY SHEET NO.

DATE

BY CHK APP

DESCRIPTION

DATE
04/30/2021

AND SUPPORT MEASURES (1 of 3)




c:\pwworking\chsr\dms19426\PB-TN-C0O704.dgn

24/05/2021 16:13:47

0205510

WATERPROOF ING
MEMBRANE
(FULL ROUND)

STAGE 8 STAGE 7 STAGE 6 STAGE 5 STAGE 4| STAGE 3 | STAGE 142
! ROCKBOLTS LEGEND:
Ll INCLINED DESCENDING GALLERY p—
el mmcn o9 PRIMARY LINING FOR r NATM EXCAVATION
O P ! RPN N I 1T L P PR A O A O S I AU PN U PR NN S PR RO OO MEDIUM QUALITY ROCK I\ STEEL ARCH TH-29
' : — | | : 7] REINFORCED SHOTCRETE PRIMARY
5 [ LINING +1 LAYER WWM
g —] REINFORCED INNER / SECONDARY
INNER LINING PRIMARY LINING ‘ LINING
17 17 17 s PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
| S DENOMINATION Rup |SHOTCRETE | STEEL |FIBRES | ADVANCE R OCKBOLT o | PIPE
CONSTRUCTION JOINT REGULATING SNV n. THICKNESS (in)| ARCHES| & WWM | LENGTH (f1) || pnoTh (f4) |UMBRELLA
CONCRETE ( 2"

///7 GOOD QUALITY ROCK 50-60 6 NO ﬂlﬁﬁfftg 5 FULL FACE 5x5ft 13ft -
:v VVVVVVVVVVVIVVYVVYVVYV VYV VVV vV : VVVVVVYVVYVVVVVV VYV VvV VVYy VVVVV VY VY VVVVVVVVVYVVVVVVVVVVYV PRE EXCAVAT]ON MED[UM OUAL]TY ROCK 40_50 8 TH_29 WWM 5 TOP HEAD]NG SXSf+ 13f+ -
| | | GROUTIN POOR QUALITY ROCK (1) |30-40 10 FIBRES &|3.5 TOP HEADING|3.5x3.5ft 15t  x

WATERPROOF , LATTICE
SYSTEM L 20 (SEE TN- CO706) GIRDER 2 LAYERS

B 30° APROX | a POOR QUALITY ROCK (I1)| <30 12 WWM | 3 TOP HEADING - YES
B B 50’ APROX

LONGITUDINAL SECTION

BINDING SHOTCRETE 2"

23.25°

__P

A 2 A A A A B A A A B S

N A A A A A A A A A A A

-STAGE O: PRE-EXCAVATION GROUTING.
OF TOP HEADING AND
LIZATION LAYER OF

-STAGE 1: EXCAVATION
APPLICATION OF STABI
SHOTCRETE.

REGUL
CONCRETEI<

2 A S A S a an an an an 'S

-STAGE 6:

/0 20 A0 S ' an e an'an an an an an an'al

-STAGE 2:
-STAGE 3: SPRAYING OF REINFORCED SHOTCRETE +1

ROCKBOLTS

PRIMARY LINING

+STEEL ARCHES
+ LAYER WWM

INSTALLATION OF WATERPROOFING MEMBRANE.

REINFORCED SHOTCRETE

INSTALLATION OF STEEL ARCH AND ROCKBOLTING.

WATERPROOF ING
MEMBRANE
(FULL ROUND)

PRIMARY LINING
REINFORCED SHOTCRETE
LAYER WWM

ROCKBOLTS

SEE NOTE 1

LAYER WWM.

-STAGE 7:

% SELF DRILLING BOLTS INSTEAD OF ROCKBOLTING [F RMR< 35

REGULATING
CONCRETE |( 2")

TV VvV vV VvV VYV VY

2 20 A0 A A an an an an an an an'al

NOTE 1%

ROCKBOLTS

PRIMARY LINING
REINFORCED SHOTCRETE
LAYER WWM

ADD ELEPHANT'S
FOOT IN CASE WORSE ROCK
QUALITY THAN EXPECTED

-STAGE 4: EXCAVATION OF THE BENCH AND APPLICATION OF
STABILIZATION LAYER OF SHOTCRETE,
EXTENSION OF STEEL ARCH, ROCKBOLTING AND SPRAYING

LAYER WWM ON THE SIDES.

OF REINFORCED SHOTCRETE +1

-STAGE 5: SPRAYING OF REGULATING CONCRETE-INVERT.

ROCKBOLTS

PRIMARY LINING
REINFORCED SHOTCRETE
+STEEL ARCHES

+ LAYER WWM

CAST IN-SITU REINFORCED
CONCRETE INNER LINING

INSTALLATION OF INNER (SECONDARY) LINING.

8

0 8

[=g'-Q"

STAGE DESCRIPTION
o -PRE-EXCAVATION GROUTING
SEE DRAWING TN-CO706.
! -EXCAVATION OF TOP HEADING AND
APPLICATION OF STABILIZATION LAYER
OF SHOTCRETE.
2 -INSTALLATION OF STEEL ARCH.
-ROCKBOLTING.
3 -SPRAYING OF REINFORCED SHOTCRETE
+1 LAYER WWM.
4 -EXCAVATION OF THE BENCH AND
APPLICATION OF STABILIZATION LAYER
OF SHOTCRETE.
-EXTENSION OF STEEL ARCH, ROCKBOLTING
AND SPRAYING OF REINFORCED SHOTCRETE
+ 1 LAYER WWM ON THE SIDES.
5 -SPRAYING OF REGULATING CONCRETE
INVERT
6 ~INSTALLATION OF WATERPROOFING MEMBRANE
-INSTALLATION OF INNER (SECONDARY) LINING
1 -(FIRST, INNER; SECOND, SIDES AND CROWN)
NOTES:

SUPPORT MEASURES ESTIMATED ONLY

FOR _BUILDING UNIT PRICES AT PEPD_LEVEL.
THEY MUST BE LCULATED WHEN DETAILED
GEOTECHNICAL INFORMATION IS AVAILABLE.

POOR QUALITY ROCK CAN OCCUR AT
PORTALS AND FAULT ZONES AMONG OTHER.

SQUEEZING GROUND CONDITIONS UNDER
OVERBURDEN OF MORE THAN 300FT

UIRE THE STUDY OF DIFFERENT
EXCAVATION_AND LINING TECHNIQUES
gO COPE WITH THE EXTREME

ENSIONS ACCORDING TO

NERY USED IN MINED TUNNELS

SIONS MUST BE ADJUSTED TO
RY THAT WILL BE USED IN

CONSTRUCTION.

USUAL MA

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

PEPD RECORD SET

CHECKED BY REV 02
W. GUO
IN CHARGE NOT FOR
A. RELANO CONSTRUCTION

REV

DATE

BY CHK APP

DESCRIPTION

DATE
04/30/2021

7

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
ADIT FOR CONSTRUCTION
INCLINED DESCENDING GALLERY
TYPICAL CONSTRUCTION SEQUENCE
AND SUPPORT MEASURES (2 of 3)

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-CO704

SCALE

AS SHOWN

SHEET NO.
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PRE-EXCAVATION GROUTING

NOTES:

STAGE 10 STAGE 8 STAGE 7 STAGE 4 STAGE 3 (Stt TNcoT0e)
AGE AGE 6 STAGE 5 STAGE 2 1. THIS DRAWING IS NOT ACTUAL DESIGN. ITS PURPOSE IS TO BUILD UNIT PRICES AT PEPD LEVEL.
MICROPILE ot ° LATTICE GIRDER | °T STAGE 1
UMBRE L LA 2. TYPICAL SUPPORT MEASURES GIVEN WITH ORIENTATIVE PURPOSES ONLY. ACTUAL DESIGN WILL
. REQUIRE RESULTS OF GEOTECHNICAL INVESTIGATION.
' = 3. POOR QUALITY ROCK CAN OCCUR AT PORTALS AND FAULT ZONES AMONG OTHER.
- E,J L IS LATTICE GIRDER 4. SQUEEZING GROUND CONDITIONS UNDER OVERBURDEN OF MORE THAN 500 FT WILL REQUIRE THE
: STUDY OF DIFFERENT MULTIPLE EXCAVATION AND LINING TECHNIQUES IN ORDER TO COPE WITH
| o THE EXTREME CONDITIONS.
NG ;
INNER LINING PRIMARY LINING OVERLAPP M~ SHOTCRETE 5. TUNNELS DIMENSIONS ACCORDING TO USUAL MACHINERY USED IN MINED TUNNELS. THESE
‘ N AT TUNNEL DIMENSIONS MUST BE ADJUSTED TO THE MACHINERY THAT WILL BE USED IN CONSTRUCTION.
FACE (2"
e 6. SHOTCRETE AND/OR FIBER GLASS BOLTS MIGHT BE REQUIRED TO ENSURE FACE STABILITY. IN
| SOME AREAS A FURTHER STUDY OF FACE STABILITY MUST BE CARRIED OUT IN DETAILED DESIGN.
LL L PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
CONSTRUCTION JOINT || | 1}  p————— L o o S
BENCH 2 BENCH 1 g DENOMINATION fvr |SHOTCRETE | STEEL |FIBRES | ADVANCE ROCkBOLT o | PIPE
| INVERT | EXCAVATION EXCAVATION : THICKNESS (In) ARCHES| & WwM LENGTH (f‘f) LENGTH (f.'.) UMBRELLA
44{ EXCAVATION R GOOD QUALITY ROCK 50-60 6 No [FIBRES & 'S FULL FACE | 5x5ft 13ft -
ARAAAAAARNVAAAARAARALARAS AAAASAASASARARS/ AR T MEDIUM QUALITY ROCK |40-50 8 TH-29 |  wwM | 5 TOP HEADING | 5x5f+ 13ft -
< 20 - WATERPROOF;/// 45" L. 20 i 20 20 J POOR QUALITY ROCK (1) | 30-40 10 FIBRES & 3.5 TOP HEADING|3.5x3.57t 1571  x
MEMBRANE = - - %ﬁ;ggﬁiz LAYERS
POOR QUALITY ROCK (II)| <30 12 WWM | 3 TOP HEADING - YES

LONGITUDINAL SECTION

BINDING SHOTCRETE

19.75°

-STAGE 0: PRE-EXCAVATION GROUTING AND

v vV

MICROPILE

-STAGE 1:

APPLICATION OF STABILIZATION LAYER OF

UMBRELLA INSTALLATION.
EXCAVATION OF TOP HEADING AND

SHOTCRETE.

PRIMARY LINING
REINFORCED SHOTCRETE
+STEEL ARCHS

+2 LAYERS WWM

MICROPILES
UMBRELLA

REGULATING
CONCRETE (2"

MICROPILES UMBRELLA
° !// BINDING SHOTCRETE

REGULATING CONCRETE (2")

PRIMARY LINING
REINFORCED SHOTCRETE
2 LAYERS WwWM

MICROPILES
UMBRELLA

ELEPHANT'S
FOOT

-STAGE 2s

LREGULATING
CONCRETE (2"

WITH MICROPILES.

-STAGE 3: SPRAYING OF REINFORCED SHOTCRETE +2 LAYERS WWM.

LTEMPORARY INVERT
IF NECESARY

INSTALLATION OF LATTICE GIRDER+UNDERPINNING

SPRAYING OF REGULATING CONCRETE.

PRIMARY L

+2 LAYERS WWM

7
5.
\\f>/ REINFORCED SHOTCRETE
A

MICROPILES
UMBRELLA

ELEPHANT'S
FOOT

INING

g

WATERPROOF
MEMBRANE

E

REGULATING
CONCRETE (2"

PRIMARY LINING

+2 LAYERS WWM

ELEPHANT'S

PRIMARY LINING
REINFORCED SHOTCRETE
+2 LAYERS WWM

% SELF DRILLING

MICROPILES
UMBRELLAAN\\’D

REINFORCED
SHOTCRETE

FOOT

© 00
0295 2y 8 ©

BOLTS INSTEAD OF ROCKBOLTING IF RMR< 35

INCLINED DESCENDING
s GALLERY PRIMARY
\% LINING FOR

POOR QUALITY ROCK (II)

L TR

LEGEND:

A NATM EXCAVATION

/\ LATTICE GIRDER

REINFORCED SHOTCRETE PRIMARY
LINING +2 LAYERS WWM

........ anahl ] REINFORCED INNER / SECONDARY
LINING

STAGE DESCRIPTION

0
Egﬁg§é¥éN%2H> SEE DRAWING TN-CO706
-MICROPILES UMBRELLA INSTALLATION (EVERY 30°)
~STAGE 4: BENCH 1 EXCAVATION AND APPLICATION OF 1 -EXCAVATION OF TOP HEADING AND
STABILIZATION LAYER OF SHOTCRETE. APPLICATION OF STABILIZATION LAYER OF
~STAGE 5: EXTENSION OF LATTICE GIRDER AND SPRAYING SHOTCRETE.

REINFORCED SHOTCRETE ON THE LEFT SIDE. SPRAYING
OR REGULATING CONCRETE.,

MICROPILESAJ//ﬁ

UMBRELLA

-PRE-EXCAVATION GROUTING

-INSTALLATION OF LATTICE GIRDER +UNDERPINNING
2-3 | WITH MICROPILES.

WATERPROOF -SPRAYING OF REINFORCED SHOTCRETE +2 LAYERS
MEMBRANE OF WM

-SPRAYING OF REGULATING CONCRETE.

4/7 |-BENCH 1 & 2 EXCAVATION.
-EXTENSION LATTICE GIRDER AND SPRAYING OF
REGULATING CONCRETE.

-EXCAVATION OF INVERT AND
8 APPLICATION OF STABILIZATION LAYER
OF SHOTCRETE.

LEPHANT'S (/
FOOT

-SPRAYING OF REGULATING CONCRETE
INVERT

9 -ADDITIONAL GROUTING OF FLOW ZONES FROM
WITHIN TUNNEL IF NEEDED.

CAST-IN-SITU REINFORCED

-STAGE 6: BENCH 2 EXCAVATION AND APPLICATION OF CONCRETE INNER LINING 10
STABILIZATION LAYER OF SHOTCRETE. -STAGE 8: INVERT EXCAVATION AND APPLICATION OF _ : -INSTALLATION OF WATERPROOFING MEMBRANE
-STAGE T7: EXTENSION OF LATTICE GIRDER AND SPRAYING STABILIZATION LAYER OF CONCRETE ?géggNQQRY%NE?@ﬁhfﬁION OF INNER o 0 8 16
REINFORCED SHOTCRETE ON THE RIGTH SIDE. SPRAYING -STAGE 9: GROUTING OF FLOW ZONES FROM WITHIN TUNNEL. —— . ! 11 | INSTALLATION OF INNER (SECONDARY) LINING
OF REGULATING CONCRETE. -STAGE 103 INSTALLATION OF WATERPROOFING MEMBRANE. 1"=g-0" -(FIRST, INNER; SECOND, SIDES AND CROWN)
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DR B! P—
F.J. DOMINGUEZ | PEPD RECORD SET PALMDALE TO BURBANK T 0705
cnvsvcxegljaé REV 02 m ADIT FOR CONSTRUCTION
. P SCALE
) INCLINED DESCENDING GALLERY
CHARGE Wi
"A. RELANO ona o on ﬁi%igéégi;izzizzgéﬁi TYPICAL CONSTRUCTION SEQUENCE waTﬁ? SHOWN
REV DATE BY | cHk | aPP DESCRIPTION DAT5)4/3()/2()21 AND SUPPORT MEASURES (3 of 3)
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s
v
T2
3
250 4
5
270 6
_ 7
® 300
8
1 1 1110 _9

NOTES:

EXAMPLE ONLY OF TYPIC
GROUTING FOR MINED T
AND LOCATIONS WHERE

¥
MUST BE_CHECKED WHEN DETAILE
INFORMATION IS AVAILABLE.

2. THE PRE-EXCAVATION GROUTING IS INTENDED
FOR MINIMIZATION OF WATER INFILTRATION
FROM THE SURFACE, AS A TEMPORARY
MEASURE DURING CdNSTRUCT]ON, TO PREVENT
LOWERING OF THE GROUNDWATER TABLE.

3. THE PRE-EXCAVATION GROUTING METHODOLOGY

AND INTENSITY TO BE DE

SIGNED WHEN APPROPIATE

GEOTECHNICAL INFORMATION IS AVAILABLE.
4. WORKING PROCEDURE WILL CONSIST ON:

1)SYSTEMATIC, CONTINUOUS AND_OVERLAPP

NG

[
PROBE DRILLING AHEAD OR THE EXCAVATION.

2)PRE-EXCAVATION GROUTING SCHEME AND
INTENSITY AS FUNCTION OF MEASURED

LEAKAGE IN PROBE HOLES.

5. GROUT MIX CHARACTERISTICS TBD THROUGH A
PROGRAMME OF GROUT MIX TRIALS. CEMENTITIOUS
MATERIALS TO BE_USED IN GROUT MIX TO COMPLY
WITH ENVIRONMENTAL REQUIREMENTS.

SECTION A
SCALE 1"=10" \_/
<
o
[a s
a
a
<t
"
i
|
15
THEORE TICAL , LENG™ |
/EXCAVAT[ON LINE  gope ROL |
‘ : : : ‘ : : : : |
| | | | | | N 3
| | | | BORE _HOLE|25 LENGTH 175’ 3 | ‘
\ \ \ \ 1 | i \ I
3 ! APPROX. 60’ ! BORE HOLE|27 LENGTH 175 N Lo |
\ DISTANCE BETWEEN GROUTING FRONTS ! = - T |
| S J
| | | | BORE HOLE! 29 LENGTH 75 1 i |
| | | | | 1 | | |
\ \ \ \ : 1 ‘ i ‘
| | | | | | | Yy | |
\ \ \ \ Bore—t \ \ \ |
THEORETICAL LE e S }
EXCAVATION LINE ~———_ |
—— |
— |
<
L 3
o
a
[a N
<t
SECTION /B 0
SCALE 1"=10’
N 10 0 10 20
00"
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT R 4- 47
*F.J. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG .
shillll) o SENER
. P SCALE
5 INCLINED DESCENDING GALLERY
" o RELANO NOT FOR CAL/FORN/IA PRE-EXCAVATION GROUTING SAMPLE SCHEME AS SHOWN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV DATE BY CHK APP DESCRIPTION 04/30/2021
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265’ 85' 100/
UNDERGROUND HALL .
STARTING POINT FOR CONSTRUCTION NOTES:
OF FAULT CHAMBERS
TBM ASSEMBLED UNDERGROUND ~ T ALLOW SIMULT ANEOLS CASSENBLY, LAUNCH
< AND LAUNCHED NORTHWARDS o 0 FAULT ZONE _ OF TBMs, AND MINED EXCAVATION OF
FAULT CHAMBER FAULT ZONE, WITHOUT INTERFERENCE OF
CONSTRUCTION (MINED TUNNELS) CONSTRUCTION ACTIVITIES.
a 2. THIS IS A CONCEPTUAL DRAWING.
e
Wl W MINED TUNNEL FOR TBM+BACKUP _ _ _ _ _ __ el _ _ _ _ il _ _ _ _
e F ASSEMBLY AND LAUNCH "
O
TBM
. ASSEMBLY
E PALMDALE % BURBANK L —— 700 SQ.FT
\
=)
w ; i _ _ _ _ _ _ _A <(§ — _ _ ,4&,71 _ _ _ _ _ _ _ _ _
N o w
o g
- FAULT CHAMBERS
. CONSTRUCTION
I wn -
iy
ADIT | =
SECTION | &
INCREASE | -
\ ADIT
700 SQ.FT.
\ ADIT | CAVERN
—
| SKETCH OF ADIT SECTION INCREASE _—
\g SCALE AS SHOWN
ul
BIFURCATION 2 -
CAVERN | MAIN TUNNELS =l N
ALIGNMENT b N LOCATION | AXIS TO AXIS |pNEEDED FOR S ADIT ‘\‘
STA. DISTANCE (1) | "CoNSTRUCTION " 700 SQ.FT. WORKING LEVEL 1
N
o) .
E1 A1/A2 1495+00 85’ YES oz b
\
, WORKING LEV
E2x A1 1362400 68.5 YES 32 - ORKING LEVEL 2
- // ~
Al 1650+00 68.5’ NO 4 T ~
REFINED SR14|  ,0h+ 1978100 68.5 YES v YA ;7% i 7 o
Gl e WORKING LEVEL 3
% Note: Adit A2 for alignment E2 is @ vertical shaft ADIT PC////;;ﬁ/f:// o - —
- H e / / ~ e /
ETD Enlarged Tunnel Diameter T 136
8.6% () FIRST PHASE OF EXCAVATION TO PROVIDE
- ACCESS TO THE UPPER PHASE OF THE CAVERN

EXCAVATION (WORKING LEVEL 1)

@SECOND PHASE OF EXCAVATION TO PROVIDE
ACCESS TO WORKING LEVEL 2
CAVERN PLAN m @TH[RD PHASE OF EXCAVATION TO PROVIDE
SCALE 1"=30' TN-CO707 ACCESS TO WORKING LEVEL 3
25 0 25 50
|u:251_0u
\
EVEL ASCO CALIFORNIA HIGH-SPEED RAIL PROJECT M SR14-42
T o INGUEZ | PEPD RECORD SET — PALMDALE TO BURBANK
recreo o REV 02 W m ADIT FOR CONSTRUCTION TN-CoTo7
. Y SCALE
o o NoT FOR @ 5 CAL JFORNIA CAVERN (TBM ASSEMBLY CHAMBER) AS SHOWN
A. RELANO PLAN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV DATE BY | CHK | APP DESCRIPTION 04/30/2021
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BASIC QUANTITIES FOR CAVERN
(PER FT OF CAVERN MAIN AXIS)

(slab) (SQ.FT.)

EXCAVATION AREA
(SQ.FT.) 5600
WATERPROOF ING 275
MEMBRANE (FT)

FORMWORK (FT) 183
SECONDARY LINING

AREA CONCRETE 320
(sides&crown) (SQ.FT.)
SECONDARY LINING

AREA CONCRETE 120

TBM ASSEMBLY
TUNNEL

WATERPROOF ING
MEMBRANE (FULL ROUND)

NOTES:

THIS DRAWING IS _NOT AN ACTUAL DESIGN.
ITS PURPOSE IS TO BUILD UNIT PRICES AT
PEPD LEVEL.

CAVERN DIMENSIONS ARE INTENDED FOR
TBM ASSEMBLY AND GANTRY CRANE.

CAVERN IS ASSUMED TO BE LOCATED
IN SOUND ROCK (VERIFICATION BOREHOLES
REQUIRED), OUTSIDE FAULT ZONES.

SUPPORT MEASURES ARE ONLY ORIENTATIVE.
THEY MUST BE CALCULATED WHEN DETAI
GEOTECHNICAL INFORMATION IS AVAI E.

CAVERN DIMENSIONS ACCORDING TO

USUAL MACHINERY USED IN MINED TUNNELS.
THESE DIMENSIONS MUST BE ADJUSTED TO
THE MACHINERY THAT WILL BE USED IN
CONSTRUCTION.

FREE CROSS-SECTION 4865 SQ.FT.

CAST IN SITU
SECONDARY LINER

SECTION /A

SCALE 1"=5"  \IN-C00707

T N B

|"=5'-0"

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY
W. GUO

IN CHARGE .
A. RELANO

REV

DATE BY CHK APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

BEE (7

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CONTRACT NO.

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
ADIT FOR CONSTRUCTION
CAVERN (TBM ASSEMBLY CHAMBER)
GEOMETRY OF THE CROSS SECTION

HSR14-42

DRAWING NO.

TN-CO708

SCALE

AS SHOWN

SHEET NO.
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NOTES:

- PEPD LEVEL.

FAULT ZONES.

PHASE SHOTCRETE STEEL FIBRES & ROCKBOLT PATTERN HEIGHT OF EXCAVATED CROSS | PRIMARY LINING REGULATING STEEL | ROCKBOLTS
THICKNESS(Tn)  ARCHES Wi AND LENGTH (f1) |EXCAVATED SECTION|  SECTION AREA AREA (SO FT) | CONCRETE (SQ FT) | ARCH (FT) (FT)
1 6" NO FIBRES - 6.47t 500 SQ.FT. 17 - -
2 12" el 8, o o 6.4ft 750 SQ.FT. *% 13 * 1EACH 9 SQ.FT,
*FOR TOTAL STEEL ARCH LENGTH, SEE DRAWING TN-CO710.
*xTOTAL PRIMARY LINING AREA SHOWN ON PHASE 4 (TN-CO710).
78’
N v
\\\
\/
N
N
\ S R
\ -
0

PHASE 1:

- CALOTTE GALLERY EXCAVATION
- SUPPORT MEASURES AS DEFINED IN

TABLE

- TEMPORARY FILLING MAY BE
NEEDED TO RAISE WORKING LEVEL

27’

ADEQUATE LOCATION.

1. THIS DRAWING IS NOT AN ACTUAL DESIGN.
[TS PURPOSE IS TO BUILD UNIT PRICES

ICES AT

2. CAVERN_BUILT IN SOUND ROCK, OUTSIDE

3. BOREHOLES TO BE DRILLED TO CONFIRM

4. DR]LLE% BLAST AS EXCAVATION METHOD

ASSU

5. PHASES MUST BE EXCAVATED SEQUENTIALLY.
THE MAXIMUM ADVANCE LENGTH MUST BE

DEFINED ON DET

AILED DESIGN WHEN COMPLETE

GEOTECHNICAL INFORMATION IS AVAILABLE.

6. TUNNEL DIMENSIONS ACCORDING TO
USUAL MACHINERY USED IN MINED TUNNELS.
THESE DIMENSIONS MUST BE ADJUSTED TO
THE MACHINERY THAT WILL BE USED IN

CONSTRUCTION.

7. ROCKBOLTS NOT SHOWN ON DRAWINGS.

DRAWING TN-COT707

ELEPHANT'S FOOT 2’ WIDTH

PHASE 2:

- COMPLETE CALOTTE EXCAVATION
- SUPPORT MEASURES AS DEFINED IN TABLE
- TEMPORARY FILLING MAY BE

NEEDED TO RAISE WORKING LEVEL

8. ACCESS TO EACH WORKING LEVEL SHOWN ON

REV

DATE

BY

CHK

APP

DESCRIPTION

DAT
04/30/2021

AND SUPPORT MEASURES (1 of 3)

|Q 0 0 20
100"
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DRE:IJN_ SBOMINGUEZ PEPD RECORD SET = PALMDALE TO BURBANK DRAWING NO.
A SCALE
A CAVERN (TBM ASSEMBLY CHAMBER)
INAC"A??GELANO NOT FOR CAL/FORNIA TYPICAL CONSTRUCTION SEQUENCE AS SHOWN
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
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NOTE:

1. THIS DRAWING IS NOT AN ACTUAL DESIGN.
[TS PURPOSE IS TO BUILD UNIT PRICES AT
PEPD LEVEL.

2. CAVERN_BUILT IN SOUND ROCK, OUTSIDE
FAULT ZONES.

ELEPHANT’'S FOOT
1.6 FT WIDTH

PHASE SHOTCRETE STEEL FIBRES & ROCKBOLT PATTERN HEIGHT OF EXCAVATED CROSS | PRIMARY_LINING REGULATING STEEL ROCKBOLTS
THICKNESS(in) ARCHES wwMm AND LENGTH (ft) |EXCAVATED SECTION| ~ SECTION AREA AREA (SQ FT) CONCRETE (SQ FT) | ARCH (FT) (FT)
" TH-36 FIBRES +1 =20f+
3 12 EACH 3f+ LAYER WWM 3FF X 3F+ 6.4ft 1965 SQ.FT. *% 14.5 * 1EACH 9 SQ.FT.
" TH-36 ES +1 =20ft
4 12 EACH 3f+ R WM I K 3F+ 7t 2385 SQ.FT. 218 14 190/3=63.3[1EACH 9 SQ.FT.
%TOTAL STEEL ARCH LENGTH SHOWN ON PHASE 4
*¥%TOTAL PRIMARY LINING AREA SHOWN ON PHASE 4.
90’ 78’

WORKING LEVEL 2

24’

23’

3021 —

PHASE 3:

- EXCAVATION PHASE 3

- SUPPORT MEASURES AS DEFINED IN TABLE
- TEMPORARY FILLING MAY BE NEEDED TO

RAISE WORKING LEVEL.

3. BOREHOLES TO BE DRILLED TO CONFIRM
ADEQUATE LOCATION.

4. DRILL & BLAST AS EXCAVATION METHOD
ASSUMED.

5. PHASES MUST BE EXCAVATED SEQUENTIALLY.
THE MAXIMUM ADVANCE LENGTH MUST BE
DEFINED ON DETAILED DESIGN WHEN COMPLETE
GEOTECHNICAL INFORMATION IS AVAILABLE.

6. TUNNEL DIMENSIONS ACCORDING TO
USUAL MACHINERY USED IN MINED TUNNELS.
THESE DIMENSIONS MUST BE ADJUSTED TO
THE MACHINERY THAT WILL BE USED IN
CONSTRUCTION.

7. ROCKBOLTS NOT SHOWN ON DRAWINGS.

WORKING LEVEL 2

PHASE 4:

8. ACCESS TO EACH WORKING LEVEL SHOWN ON
DRAWING TN-CO707

- EXCAVATION OF LAST PHASE

- SUPPORT MEASURES AS DEFINED IN TABLE

- TEMPORARY FILLING MAY BE NEEDED TO
RAISE WORKING LEVEL.

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY
W. GUO

IN CHARGE .
A. RELANO

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

22

SENER

%

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

0 0 10 20

e
CALIFORNIA HIGH-SPEED RAIL PROJECT M SR14-42
PALMDALE TO BURBANK o

ADIT FOR CONSTRUCTION

CAVERN (TBM ASSEMBLY CHAMBER) Seae

TYPICAL CONSTRUCTION SEQUENCE AS SHOWN

SHEET NO.

AND SUPPORT MEASURES (2 of 3)
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PHASE WATERPROOF ING SECONDARY LINING [BASE SALAB
MEMBRANE (FT) |(sides&crown) (SQ.FT.) Q.FT.)
5 275 320 -
6 275 320 120
% QUANTITIES SHOWN REFER TO THE ELEMENTS TO BE CONSTRUCTED IN PHASES 5 AND 6.
FOR THE REST OF QUANTITIES SEE DRAWINGS TN-CO709 AND TN-CO710.

SECONDARY LINING
1.5" THICKNESS

PHASE 5:

- INSTALL WATERPROOFING MEMBRANE
EXCEPT JUNCTION ZONES WITH RUNNING
UNNELS)

- INSTALL REINFORCEMENT AROUND JUNCTIONS
- INSTALL SECONDARY LINING (SIDES AND

CROWN), EXCEPT JUNCTION ZONES WITH
RUNNING TUNNELS

TBM ASSEMBLY —

WATERPROOF ING MEMBRANE

WATERPROOF ING MEMBRANE
(FULL ROUND)

TUNNEL

SECONDARY LINING

1.5 THICKNESS

NOTES:

THIS DRAWING IS NOT AN ACTUAL DESI
[TS PURPOSE IS TO BUILD UNIT PRICE
PEPD LEVEL.

D

CAVERN_BUILT IN SOUND ROCK, OUTSIDE
FAULT ZONES.

BOREHOLES TO BE DRILLED TO CONFIRM
ADEQUATE LOCATION.

DRILL & BLAST AS EXCAVATION METHOD
ASSUMED.

PHASES MUST BE EXCAVATED_ SEQUENTIALLY.
THE MAXIMUM ADVANCE LENGTH MUST BE
DEFINED ON DETAILED DESIGN WHEN
COMPLETE GEOTECHNICAL INFORMATION

[S AVAILABLE.

GN.
S AT

TUNNEL DIMENSIONS ACCORDING TO

USUAL MACHINERY USED IN MINED TUNNELS.
THESE DIMENSIONS MUST BE ADJUSTED TO
THE MACHINERY THAT WILL BE USED IN
CONSTRUCTION.

ROCKBOLTS NOT SHOWN ON DRAWINGS.

PHASE 6:

- INSTALL BASE SLAB.
- START EXCAVATION OF TBM LAUNCHING TUNNELS.

- FOR TYPICAL EXCAVATION SEQUENCE, SUPPORT
MEASURES AND QUANTITIES OF TBM LAUNCHING
TUNNELS, FOLLOW TN-C0102 TO TN-C0104

1 1.
VYV VY VvV YV VvV VvV WYy VvV Yy VvV V VvV V V¥ Vv VvV VvV V VvV V VYV VvV V vV V vV VvV Vv VWY vV v VvV VvV v Vv vy v vy Vv

BASE SLAB

10 0 10 20

I"=10-0"

DESIGNED BY

E. VELASCO

DRAWN BY

FJ. DOMINGUEZ | PEPD RECORD SET
CHECKED BY REV 02

W. GUO

IN CHARGE ., NOT FOR

A. RELANO CONSTRUCTION

REV

DATE

BY | CHK | APP DESCRIPTION

DATE
04/30/2021

22

SENER

%

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT
PALMDALE TO BURBANK

ADIT FOR CONSTRUCTION
CAVERN (TBM ASSEMBLY CHAMBER)
TYPICAL CONSTRUCTION SEQUENCE
AND SUPPORT MEASURES (3 of 3)

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-CO711

SCALE

AS SHOWN

SHEET NO.
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€ TUNNEL

THEORETICAL EXCAVATION LINE

PRIMARY SUPPORT

REINFORCED
CONCRETE LINING

INVERT CONCRETE

INVERT SLAB

REINFORCED CONCRETE
FOR ROCK CLASS 1V-RMR<40
OR HIGH WATER TABLE

BASE SLAB

REINFORCED CONCRETE (T=20")

TYPICAL CROSS SECTION

WATERPROOF ING MEMBRANE (FULL ROUND) 5.

NOTES:

1. CALIFORNIA FIRE CODE 2016 CHAPTER 5.
UNOBSTRUCTED WIDTH NO LESS THAN 22FT
UNOBSTRUCTED VERTICAL CLEARANCE OF
NO LESS THAN 14.5FT.

2. CLEARANCE FOR TWO TRUCKS OR DUMPERS
TO PASS EACH OTHER, TWO VENTILATION
DUCTS OF S5FT DIAMETER, WALKWAY AND
STACKED CONVEYOR BELT AND WATER
PIPES ON ONE SIDE.

3. CLEARANCE FOR TBM PARTS TO BE
TRANSPORTED THROUGH THE ADIT.

4. INVERT NECESARY IN CASE OF RMR <40
OR IN PRESENCE OF HIGH WATER TABLE.
THE EXACT LOCATION OF THE AREAS WHERE
[T WILL HAVE TO BE APPLIED MUST BE
FORESEEN WHEN DETAILED GEOTECHNICAL
[NFORMATION IS AVAILABLE. FOR THIS STAGE
OF DESIGN IT WILL BE APPLIED ONLY TO
POOR QUALITY ROCK AREAS.

ADIT FOR_VENTILATION PURPOSES REQUIRES
900 SQ.FT. OF FREE CROSS-SECTION.

(E1 _ALIGNMENT REQUIRES INTERMEDIATE
VENTILATION ADIT/SHAFT)

SECONDARY / FINAL LINING

FREE CROSS-SECTION 900 SQ.FT.
ADIT USED FOR CONSTRUCTION
AND VENTILATION (E1)

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY
W. GUO

IN CHARGE .
A. RELANO

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02
[T
A
NOT FOR m
CONSTRUCTION

SENER

7

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

4 0 4 8

o
CALIFORNIA HIGH-SPEED RAIL PROJECT M SR14-42
PALMDALE TO BURBANK o

ALIGNMENT E1

SCALE
ADIT FOR CONSTRUCTION AND VENTILATION AS SHOWN

INCLINED DESCENDING GALLERY
TYPICAL CROSS-SECTION GEOMETRY

SHEET NO.
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CAST-IN-SITU

REINFORCED CONCRETE
SECONDARY LINING

PRIMARY LINING

-SHOTCRETE (T=12"
+FIBRES +2 LAYERS WwM
-LATTICE GIRDERS EVERY 3’

WATERPROOF ING
MEMBRANE SYSTEM
(FULL ROUND)

MICROPILE
1 EVERY 3 FT
L= 14’

74,

€ TUNNEL,

MICROPILES |
UMBRELLAAT§§§§E;TD e
O

THEORETICAL EXCAVATION LINE

PRIMARY LINING

e

INVERT CONCRETE

BASE [NVERT

REINFORCED CONCRETE (T=20"

REGULATING CONCRETE (T=2"

ADIT

TYPICAL GEOMETRY AND

BASE SLAB

REINFORCED CONCRETE

REGULATING CONCRETE (+=2")

ADIT
TYPICAL GEOMETRY AND

SHOTCRETE (T=8") + FIBRES
+_1 LAYER WWM
STEEL ARCHES TH-29 EVERY 5’

WATERPROOF ING MEMBRANE
(FULL ROUND)

PATTERN 5x5 FT

LENGTH 13 FT
ROCKBOLTS | STAGGERED EVERY 5°

OF TUNNEL ADVANCE

CAST-IN-SITU
REINFORCED CONCRETE
SECONDARY LINING

(+=20")

NOTES:

THIS DRAWING IS NOT AN ACTUAL D
[TS PURPOSE IS TO BUILD UNIT PRICE
PEPD LEVEL.

TYPICAL SUPPORT MEASURES AND
INNER LINING THICKNESSES ARE
GIVEN WITH ORIENTATIVE PURPOSES
ONLY. ACTUAL DESIGN WILL REQUIRE
RESULTS OF ADEQUATE GEOTECHNICA
INVESTIGATION.

THE SECTIONS SHOWN ON THIS DRAWING
ARE ONLY APPLICABLE IN THE ROCK
QUALITY CONDITIONS SHOWN.

INVERT NECESSARY IN CASE OF RMR <40

OR IN PRESENCE OF HIGH WATER TABLE.

THE EXACT LOCATION OF THE AREAS WHERE
[T WILL HAVE TO BE APPLIED MUST BE
FORESEEN WHEN DETAILED GEOTECHNICAL
[INFORMATION IS AVAILABLE. FOR THIS STAGE
OF DESIGN IT WILL BE APPLIED ONLY TO
POOR QUALITY ROCK AREAS.

[ONS ACCORDING TO USUAL
IN MINED TUNNELS. THESE

MACHINERY THAT WILL BE USED IN
CONSTRUCTION.

SHOTCRETE AND/OR FIBER GLASS BOLTS
MIGHT BE REQUIRED TO ENSURE FACE
STABILITY IN SOME AREAS. A FURTHER
STUDY OF FACE STABILITY MUST BE
CARRIED OUT IN DETAILED DESIGN.

)

BASIC QUANTITIES
PER FT OF TUNNEL

PRIMARY LINING
TYPE

ADLT MED [UM POOR
QUALITY | QUALITY
ROCK ROCK (11)

%égﬁXﬁgION AREA 1140 1266
PRIMARY LINING 61 100
AREA (SQ.FT.)
REGULATING CONCRETE 8 7
(2 in) (SQ.FT.)
STEEL ARCH/LATTICE .?ﬁ{a 82/3=27.3
GIRDER (FT) =16.
WATERPROOF ING 125 125
MEMBRANE (FT)
FORMWORK (FT) 75 75

SECONDARY LINING
AREA CONCRETE 105 105
(sides&crown) (SQ.FT.)

SECONDARY LINING
AREA CONCRETE 71.3 72.5
(invert/slab) (SQ.FT.)

PRIMARY LINING FOR  PRIMARY LINING FOR ROCKBOLTS (1) 12935 |

POOR QUALITY ROCK (RMR<30) MEDIUM QUALITY ROCK RMR (40-50) :

MICROPILES ) -
UMBRELLA (FT)
MICROPILES AT _
ELEPHANT'S FOOT (FT) 9.5
4 0 4 8
;:;fg:“' ' INVERT CONCRETE (SQ.FT.) - 76
DESIGNED BY CONTRACT NO.

E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT HSR14-42
*F. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG .
shillll) o SENER oo
= 5 ADIT FOR CONSTRUCTION AND VENTILATION seaLe

A RELANO cono o iﬁéﬁ;ﬁﬁ% INCLINED DESCENDING GALLERY _ AOS SHOWN

REV | DATE By | cHk | AP DESCRIPTION DAT5)4/3()/2()21 TYPICAL SUPPORT MEASURES
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14

13

NOTES:

1. EXAMPLE ONLY OF TYPICAL PRE-EXCAVATION
GROUTING FOR MINED TUNNEL (ADIT).

2. THE PRE-EXCAVATION GROUTING IS INTENDED
FOR MINIMIZATION OF WATER INFILTRATION
FROM THE SURFACE, AS A TEMPORARY
MEASURE DURING CdNSTRUCT]ON, TO PREVENT
LOWERING OF THE GROUNDWATER TABLE.

3. THE PRE-EXCAVATION GROUTING METHODOLOGY
AND INTENSITY TO BE DESIGNED WHEN APPROPIATE
GEOTECHNICAL INFORMATION IS AVAILABLE.

4. WORKING PROCEDURE WILL CONSIST ON:

1)SYSTEMATIC, CONTINUOUS AND OVERLAPPING
PROBE DRILLING AHEAD OR THE EXCAVATION.

2)PRE-EXCAVATION GROUTING SCHEME AND
INTENSITY AS FUNCTION OF MEASURED
LEAKAGE IN PROBE HOLES.

5. GROUT MIX CHARACTERISTICS TBD THROUGH A
PROGRAMME OF GROUT MIX TRIALS. CEMENTITIOUS
MATERIALS TO BE_USED IN GROUT MIX TO COMPLY
WITH ENVIRONMENTAL REQUIREMENTS.

REV

DATE

BY

CHK

APP

| N
SECTION A
SCALE 1"=10" \_-/ g
o
o
a
a
(A <
NG w
' |
|
15’
THEORE TICAL e A LENGTH |
/EXCAVAT[ON LINE  gore MO |
A B SR
| | \ i ‘
| | | | BORE HOLE|25 LENGTH 75 1 | |
N ! | I |
| | ] | ; | | |
\ \ APPROX. 60’ \ BORE HOLE| 27 LENGTH [75° 1 N j
‘7 D[ST}ANCE BETWEE}N GROUTING }FRONTS T L T ; = |
| | | | | 1 | | |
| | | | BORE HOLE| 29 LENGTH [75° | 1 ‘
T T T ! |
\ \ \ \ | | | | !
\ \ \ \ : ! 1 i ‘
| | | | N ! | | y | |
BORE~—— \
THEORETICAL LENG TR~y _ }
EXCAVATION LINE ST \
Te—— |
——— |
L .
(@]
[a s
a
%
SECTION /B <
SCALE 1"=10" \_-/ - o 0 0 2
P10/ 0"
“E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DREV:]N_ SBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
shillll) o SENER TRUCTION AN
. Pt SCALE
S ADIT FOR CONSTRUCTION AND VENTILATION
" A RELANO NOT FOR CAL/FORNIA INCLINED DESCENDING GALLERY AS SHOWN
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET No.

DESCRIPTION

DATE
04/30/2021

PRE-EXCAVATION GROUTING SAMPLE SCHEME
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DISASSEMBLY CHAMBER

TBM TUNNEL

CHAMBER GENERAL DIMENSIONS

(B 128 FT LONG
: < g
EXCAVATION LINE
35 B 56.75' o 24.5' 0
T NOTES:
AN UNDERGROUND CAVERN FOR TBM
DISASSEMBLY 1S EXPECTED FOR THE LONG
TUNNEL UNDER ANF (ALL ALTERNATIVES).
CAVERN DIMENSIONS SHOULD FIT A GANTRY
TBM ADVANCE CRANE.
DIRECTION EXCAVATION METHOD, CONSTRUCTION SEQUENCE,
SUPPORT MEASURES AND FINAL LINING TO BE
DESIGNED WHEN APPROPIATE GEOTECHNICAL
INFORMATION IS ACQUIRED AND SPACE
REQUIREMENTS ARE ASESSED.
5 " THIS 1S ONLY A CONCEPTUAL DESIGN.
~N
| \v—— JL o <
Nl 0 i 0
1 H o TBM TUNNEL.
3 = SEGMENTAL LINING
i B - INSTALLED
| < — — — — —
I %
J —
. >
| S
| &
Y
N\
LONGITUDINAL VIEW
J J UNDERGROUND TBM. J
DISASSEMBLY CHAMBER
DISASSEMBLY CHAMBER TBM TUNNEL
56.75' ‘ 24.5' 0
TBM ADVANCE = — —
DIRECTION | [ [ \\\
< i Il IS
- LS —- e = il SN
TBM TUNNEL.
N i ' . ‘ " SEGMENTAL LINING
| =] " o © 0 INSTALLED
an © y -
LI L 3 3 - ©
| i B
| I = —_ ol— _ _ i _ _ _ _ B L o
(@) he n
I »
4 = |\GANTRY CRANE |
= g
J §
\_.é/l J
= = —f— = ] ==
35’ } =
| - Lz
/ PLAN VIEW
GANTRY CRANE FOUNDATION UNDERGROUND TBM.
ON MICROPILES / PILES
(SEE DRAWING TNZCOTI6) DISASSEMBLY CHAMBER
0 0 10 20
|u:|01_0u
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DREVJN_ aBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
oo o REV 02 m TN-COT15
W. GUO T SCALE
e NoT FOR 3 CAL JFORNIA UNDERGROUND TBlszl1 Déng?SEMBLY CHAMBER AS SHOWN
oaTE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV | DATE BY | cHK | aPP DESCRIPTION 04/30/2021
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CROSS-SECTION A

CROSS-SECTION C

J‘/////;;;;7fBOLTS L=32'

\DEEP FOUNDATION

FOR GANTRY CRANE

CROSS-SECTION B

AUTODRILLED BOLTS 40’

NOTES:

AN UNDERGROUND CAVERN FOR TBM
DISASSEMBLY IS EXPECTED FOR THE LONG
TUNNEL UNDER ANF (ALL ALTERNATIVES).

CAVERN DIMENSIONS SHOULD FIT A GANTRY
CRANE.

EXCAVATION METHOD, CONSTRUCTION SEQUENCE,
SUPPORT MEASURES AND FINAL LINING TO BE
DESIGNED WHEN APPROPIATE GEOTECHNICAL
INFORMATION IS ACQUIRED AND SPACE
REQUIREMENTS ARE ASESSED.

THIS IS ONLY A CONCEPTUAL DESIGN.

AUTODRILLED BOLTS 40’

0205240

(TRANSITION) 10 0 10 20
["=10’-0"
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT R 1442
“Fu. DOMINGUEZ | PEPD RECORD sET - PALMDALE TO BURBANK omaG
Seos o REV 02 m TN-COT16
W. GUO SCALE
UNDERGROUND TBM DISSASSEMBLY CHAMBER
e NOT FOR CAL/FORN/A (2 of 2) AS SHOWN
oAt CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET N
REV DATE BY CHK APP 04/30/2021
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NOTES:

o 4. 61.69’ 61.69 & 1. THIS DRAWING IS NOT ACTUAL DESIGN,
. T T TS PURPOSE IS TO BUILD UNIT PRICES AT
™ PEPD LEVEL.
Z 2. THIS SHAFT IS INTENDED AS AN
INTERMEDIATE “ACCESS FOR CONSTRUCTION
3. THE CONSTRUCTION SHAFT [S INTENDED
FOR ASSEMBLY AND LAUNCH OF TUNNEL
A BORING MACHINES (TBMs) SOUTHWARDS,
o SECANT PILES SECANT PILES AND FOR MINED TUNNELS NORTHWARDS.
3 DIA. 4FT DIA. 4FT
8 SOIL /ROCK [NTERFACE 4, THE SHAFT WILL HAVE AUXILIARY (MINED)
(DEPTH UNKNOWN) TUNNELS TO ALLOW CONCURRENT TBM
o N SHIELD AND BACKUP ASSEMBLY.
DIAPHRAGM T=3.5'
5. SHAFT STRUCTURAL THICKNESSES AND
Rouk 5 CENERAL, DIMENSIONS  ARE STVEN M(TH
K PANESNIN CK % .
SVANANA . . SRR DESIGN WILL REQUIRE RESULTS OF
o o GEOTECHNICAL INVESTIGATION AND
Y | | - ASESSMENT OF THE CONSTRUCTION
|| - ' LOGISTIC NEEDS.
. T , 6. THE SHAFT_ IS TO BE BACK FILLED AND
o ;o REOMBEDMENT CLOSED AFTER CONSTRUCTION 1S COMPLETED.
N CK
7. SECANT PILES ARE INCLUDED TO TAKE INTO
ACCOUNT THE POSSIBLE PRESENCE OF SOILS
AND/OR VERY WEATHERED ROCK IN THE FIRST
5 £ METERS OF THE EXCAVATION AS NO PRECISE
G 2 GEOTEHNICAL INFORMATION IS AVAILABLE.
7 < IN SOUND ROCK, A COMBINATION OF
< 2 ROCKBOLTS, MESH, SHOTCRETE AND WEEPS 1S
7 2 PROPOSED AS MAIN "SUPPORT.
ROCK REINFORCEMENT.
/COMB]NAT]ON OF ROCKBOLTS,
. | STEEL MESH, SHOTCRETE
o AND WEEPS
wn
« :
f/ S
7 S
bs /L
& 2
| ,
| |
[ LOGISTIC [
OPENING
’\/ Z I N
2 | 4
f/ ) I |
:/ ] .
‘ DOUBLE CIRCULAR SHAFT
i WITH CENTRAL DIAPHRAGM
1 I INTERMEDIATE WINDOW
o AT ARRASTRE CANYON.
© ~ STA 870+00 TWIN SHAFT
1.5° F ‘ 4 1.5°
30.44" 66’ 30.44"
‘ ‘ SECTION /B
"_ _A" _
12680 SCALE 1"=10-0" \ -/ 0 0 0 20
BOTTOM SLAB. MASS CONCRETE 00"
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DREV:]N_ SBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
. Pt SCALE
@ 5 STA.870+00.00
" & RELANO NOT FOR CAL/FORN/A INTERMEDIATE WINDOW AT ARRASTRE CANYON AS SHOWN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV | DATE BY | CHK | APP DESCRIPTION 04/30/2021 TWIN SHAFT (1 of 2)
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SECANT PILES
DIA. 4FT

TN-C0800

66’

)

A

SECANT PILES
DIA. 4FT

DIARHRAGM T=3.5'
REINFORCED CONCRETE

y

/

Pis

oo =

NOTES:

THIS DRAWING [S NOT ACTUAL DESIGN.
ITS PURPOSE IS TO BUILD UNIT PRICES AT
PEPD LEVEL.

THIS SHAFT 1S INTENDED AS AN
INTERMEDIATE ACCESS FOR CONSTRUCTION

THE CONSTRUCTION SHAFT [S INTENDED
FOR ASSEMBLY AND LAUNCH OF TUNNEL
BORING MACHINES (TBMs) SOUTHWARDS,
AND FOR MINED TUNNELS NORTHWARDS.

THE SHAFT WILL HAVE AUXILIARY_(MINED)
TUNNELS TO ALLOW CONCURRENT TBM
SHIELD AND BACKUP ASSEMBLY.

SHAFT STRUCTURAL THICKNESSES AND

GENERAL_DIMENSIONS ARE GIVEN WITH
A E PURPOSES ONLY. ACTUAL

L REQUIRE RESULTS OF

NICAL INVESTIGATION AND

NT OF JHE CONSTRUCTION

THE SHAFT IS TO BE BACK FILLED AND
CLOSED AFTER CONSTRUCTION IS COMPLETED.

SECANT PILES ARE INCLUDED TO TAKE INTO
ACCOUNT THE POSSIBLE PRESENCE OF SOILS
AND/OR VERY WEATHERED ROCK IN THE FIRST
METERS OF THE EXCAVATION AS NO PRECISE
GEOTEHNICAL INFORMATION IS AVAILABLE.

IN SOUND ROCK, A COMBINATION OF
ROCKBOL TS, MESH, SHOTCRETE AND WEEPS

IS PROPOSED AS MAIN SUPPORT.

CONSTRUCTION

SHEET NO.

~5’ -5
4’ 35,56 55.76° 35.56' 4’
DOUBLE CIRCULAR SHAFT
WITH CENTRAL DIAPHRAGM
INTERMEDIATE WINDOW
AT ARRASTRE CANYON.
STA 870+00 TWIN SHAFT
SECTION A o9 10 20
SCALE 1"=10-0" \ -/ 00"
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
“Fu. D PEPD RECORD SET 5 é PALMDALE TO BURBANK DRAWING NO.
°"E4°J“EE°ZMINGUEZ e m / ALIGNMENT E1/E2 TN-C0801
W ooance S STA.870+00.00 seaLe
A. RELANO NOT FOR CAL/FORNIA INTERMEDIATE WINDOW AT ARRASTRE CANYON AS SHOWN

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

HIGH-SPEED RAIL AUTHORITY

TWIN SHAFT (2 of 2)




c:\pwworkingdir\sener-us-pw.bentley.com_sener-us-pw-01\franciscoj.dominguez\dms19426\PB-TN-C0802.dgn

26/05/2021 16:46:11

0205240

. 4" 61.69 61.69 4 NOTES:
" 1.  THIS DRAWING IS NOT ACTUAL DESIGN.
¥ llp'lr_:%DPllJ_IEI;%?_E IS TO BUILD UNIT PRICES AT
KK R ' N '
0 2. THIS SHAFT IS INTENDED AS AN
= INTERMEDIATE "ACCESS FOR CONSTRUCTION
I 3. THE CONSTRUCTION SHAFT IS INTENDED
o SECANT PILES SECANT PILES FOR ASSEMBLY AND LAUNCH OF TUNNEL
8 DIAMETER TBD DIAMETER TBD ‘ BORING MACHINES (TBMs) NORTHWARDS
O AND RECEIVING TBMs FROM SOUTH.
1
E Ve BN 4, THE SHAFT WILL HAVE AUXILIARY (MINED)
LNRESSATS ARd et ASRERYT
REINFORCED CONCRETE L ¢ LY.
\ 5. SHAFT STRUCTURAL THICKNESSES AND
GENERAL DIMENSIONS ARE GIVEN WITH
ORIENTATIVE PURPOSES ONLY. ACTUAL
DESIGN WILL REQUIRE RESULTS OF
GEQOTECHNICAL INVESTIGATION AND
ASESSMENT OF THE CONSTRUCTION
SPRAYED OF REINFORCED LOGISTIC NEEDS.
CONCRETE
6. THE SHAFT_IS TO BE BACK FILLED AND
CLOSED AFTER CONSTRUCTION IS
COMPLE TED.
=
o
(%]
Z
N T
(@] =
Q||
— ()
3 a
_
[
<C
T
wn
-
-
<t
|
|
|
LOGISTIC
OPENING
_ _ _ _ _ _ _ b DOUBLE CIRCULAR SHAFT
/ WITH CENTRAL DIAPHRAGM
INTERMEDIATE WINDOW
SOUTH OF 1-210 INTERSECTION
STA. 1775+00 (E1 ALIGMENT) /
. 1 1882+50 (REFINED SR14 ALIGNMENT)
w
° \
. 1L.s 1.5 | L - SECTION /B
2 30.44" 66’ 30.44° @ SCALE 1"=10-0" \ -/
o o
o= e ONCRETE s =5
BOTTOM SLAB. MASS CONC
wo wo
0= —A1 126.89" Tl 22 0 0 0 20
- - -_ — 1 I :
A — LI Y IH:IOI_OH
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DRAWN BY
FJ. DOMINGUEZ | PEPD RECORD SET fin PALMDALE TO BURBANK DRAWING NO.
Beaeg o REV 02 m ALIGNMENT E1/REFINED SR14 TN-C0802
. Pt SCALE
5 STA. 1775+00.00 (E1) /1882+50.00 (REFINED SR14)
" & RELANO NOT FOR CAL/FORN/A INTERMEDIATE WINDOW AT [-210 INTERSECTION AS SHOWN
DT CONSTRUCTION HIGH-SPEED RAIL AUTHORITY TWIN SHAFT (1 of 2) SHEET NO.
REV | DATE BY | CHK | APP DESCRIPTION 04/30/2021 o
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66’

)

A

NOTES:

1. THIS DRAWING IS NOT ACTUAL _II_DESIGN

ITS PURPOSE IS TO BUILD UNI

PEPD LEVEL.

2. THIS SHAFT IS INTENDE
INTERMEDIATE ACCESS F

D AS AN
OR CONSTRUCTION

3. THE CONSTRUCTION SHAFT IS INTENDED
FOR ASSEMBLY AND LAUNCH OF TUNNEL
BORING MACHINES (TBMs) NORTHWARDS
AND RECEIVING TBMs FROM SOUTH.

4. THE SHAFT WILL HAVE AUXILIARY (MINED)
TUNNELS TO ALLOW CONCURRENT TBM
SHIELD AND BACKUP ASSEMBLY.

5. SHAFT STRUCTURAL THICKNESSES AND

% S GENERAL DIMENSIONS ARE GIVEN WITH
‘ ORIENTATIVE PURPOSES ONLY. ACTUAL
| CEOTE CHNICAL IRVEST ICATION AND
SECANT PILES ASESSMENT OF THE CONSTRUCTION
SECANT PILES DIA. TBD LOGISTIC NEEDS.
DIA. TBD 6. THE SHAFT IS TO BE BACK FILLED AND
CLOSED AFTER CONSTRUCTION TS
5 C .
N
o
3
7 (] ~
Z L - - - V4 - - - - - - < \
DIAPHRAGM
REINFORCED CONCRETE
2 A’/////////‘
6101605 /
I S
| DSl -
~5’ -5
q 35.56' 55.76° 35.56 4
DOUBLE CIRCULAR SHAFT
WITH CENTRAL DIAPHRAGM
INTERMEDIATE WINDOW
SOUTH OF 1-210 INTERSECTION
STA. 1775+00 (ALIGNMENT E1)
/ 1882+50 (ALIGNMENT SR14)
SECTION /A o9 10 20
SCALE 1"=10-0" \ -/ 00"
"E. VELASCO 5 CALIFORNIA HIGH-SPEED RAIL PROJECT SR 14-42
DRAWN BY
FJ. DOMINGUEZ | PEPD RECORD SET i PALMDALE TO BURBANK DRAWING NO.
A - m / ALIGNMENT E1/REFINED SR14 TN-C0803
e 5 STA. 1775+00.00 (E1) /1882+50.00 (REFINED SR14) seae
A RELANO NOT FOR CAL/FORN/A INTERMEDIATE WINDOW AT [-210 INTERSECTION AS SHOWN
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

TWIN SHAFT (2 of 2)
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NOTES:

THIS DRAWING IS CONCEPTUAL AND NOT
AN ACTUAL DESIGN. ITS PURP
A GUIDE TO BUILD UNIT PRIC
LEVEL.

THE CONSTRUCTION TRENCH IS INTENDED FOR
ASSEMBLY AND LAUNCH OF TUNNEL BORING
MACHINES NORTHWARDS.

SIGN OF THIS SOE TO BE DONE AT A
MORE ADVANCED STAGE OF DESIGN, WHEN
C GEOTECHNICAL INFORMATION
DESIGN CRITERIA AND SITE RESPONSE
ANALYSIS ARE AVAILABLE.

GENERAL DIMENSIONS AND THICKNESSES ARE
GIVEN WITH ORIENTATIVE PURPOSES ONLY.

C

@ TN-C0805
ANCHOR
TN-CO805 (TIE BACK)
BRACING
BE AM
DIAPHRAGM i
SHAPED PANEL z
=
E ©
= [aN]
g . TRACK—T
N o o - - - - B _ _ S S
—1
AM — —
BE [— — — — [—] (E—] — — ”
% s
- N
z FUTURE TRAIN SURFACE EVACUATION AND FIRE CONTROL ZONE
N — — —
— — —
BE AM — — — E— ] [ TRACK — Y
I B
DIAPHRAGM
SHAPED PANEL
— — — — —1 —1 —1
\\\\\BRAC[NG
BEAM
ANCHO
(TIE BACK)
FUTURE EMERGENCY VEH]CLEA///
ASSEMBLY & TURN-ARROUND AREA
FUTURE ACCESS
ROAD
ANCHOR
(TIE BACK)
30 0 30 60
J PLAN i--_zﬁ__ '
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
oramn v 57—3 PALMDALE TO BURBANK
FJ. DOMINGUEZ | PEPD RECORD SET =
“W. G0 REv 02 m / ALIGNMENT E1/REFINED SR14 TN-C0804
A SCALE
. A TBM LAUNCHING TRENCH AT PORTAL 4 (E1)/10 (REFINED SR14)
N Charce NOT FOR CAL/FORN/A AS SHOWN
STA. 1891+47.74 (E1)/STA. 1998+90.00 (REFINED SR14) (1 of 2
Dﬁ; RELANO CONSTRUCTION HIGH-SPEED RAIL AUTHORITY (E1) ( A ) SHEET NO.
REV DATE BY | CHK | APP DESCRIPTION 04/30/2021
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57 TO TDR

\§\\\

FALL PROTECTION AND FLOOD
PROTECTION IF REQUIRED (TYP)

ANCHOR (TIE-BACK)
AND BRACING BEAM

VARIES 26’ MIN

/GROUND LEVEL (TYP)
ANCHOR (TIE-BACK)

TRACK TRACK I AND BRACING BEAM
[] [ [] [] [] [] [] ] ] [ [ I

\

DIAPHRAGM T
SHAPED PANEL

BOTTOM SLAB
WITH TMB CRADDLES

BARRETTES

FALL PROTECTION, AND FLOOD
PROTECTION [F REQUIRED (TYP)

=

DIAPHRAGM T
SHAPED PANEL

TRANSVERSE SECTIONm

SCALE 1"=20"-0"

I

140’ GROUND LEVEL (TYP)

VARIABLE

Do

BRACING BEAM ‘

ANCHOR (TIE-BACK) ‘
’ i

\

VARIES

' BRACING BEAM

1

BOTTOM SLAB
WITH TBM CRADDLES

BARRETTES

TRANSVERSE SECTION/\

ANCHOR (TIE-BACK)

/1

NOTES:

THIS DRAWING IS CONCEPTUAL AND NOT
AN ACTUAL DESIGN. ITS PURPOSE IS TO
EEVéLCU]DE TO BUILD UNIT PRICES AT PEPD

THE CONSTRUCTION TRENCH IS INTENDED
FOR ASSEMBLY AND LAUNCH OF TUNNEL
BORING MACHINES NORTHWARDS.

THE DESIGN OF THIS SOE TO BE DONE AT

A MORE ADVANCED STAGE OF DESIG

WHEN SPECIFIC GEOTECHNICAL [NFORMAT[ON
SEISMIC DESIGN CRITERIA AND SITE RESPONSE
ANALYSIS ARE AVAIBLE.

GENERAL DIMENSIONS AND THICKNESSES ARE
GIVEN WITH ORIENTATIVE PURPOSES ONLY.

I

I--_ZOI

DESIGNED BY

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

E. VELASCO

DRAWN BY

FJ. DOMINGUEZ | PEPD RECORD SET
CHECKED BY REV 02

W. GUO

IN CHARGE "oq'. ‘oa

A. RELANO CONSTRUCTION

2z SENER

SCALE 1"=20’-0"
{é CALIFORNIA
HIGH-SPEFED RAIL AUTHORITY

STA.

CALIFORNIA HIGH-SPEED RAIL PROJECT
PALMDALE TO BURBANK
ALIGNMENT E1/REFINED SR14
TBM LAUNCHING TRENCH AT PORTAL 4 (E1)/10 (REFINED SR14)
1998+90.00 (REFINED SR14) (2 of 2)Yserwo.

1891+47.74 (E1)/STA.

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-C0805

SCALE

AS SHOWN
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1. THIS IW IS FORESEEN AS A DOUBLE PORTAL FOR SEM TUNNELE.
TWIN TUNMELS MORTHWARDS, AMD TWIN TUMNELS, BIFURCATION &
SINGLE TUNNEL SOUTHWARDS.

2. THE CHOSEN LOCATION IS THE CALMAT SUN VALLEY MINE, WHICH
I5 AT PRESENT EXCAVATED AT THE TUNNELS TOR DEPTH,
APPROXIMATELY.

. 3. THE SOE (SUPPORT OF EXCAVATION) FOR THE TUNNELS COULD BE
DONE [N TWO ALTERNATIVE WAYS:

= CONSTRUCTIOM METHOD 1: SOLDIER PILE WALL WITH TIEBACKS,
PARALLEL TO THE EXISTING STREETS.

- CONSTRUCTION HETHI‘I.‘r 21 SOIL MAILING WaALL, PERPENDICULAR
TG THE ALIGNMENT

Q2058510

1025 1025
INTERMEDIATE WINDOW
1000 FOR: CQNST ETI M NIRPGSEE OHLY 1000
1000 | L. MPORARY | i =y
_975 | . ’ | o] . . ] il : : | 975
9450 : : : a50
; 06 :
925 e e e e e /’_ | | 929
20 : SN SQE 7T 900
: : Nk,\ EL .H{ifﬁ' : SOE: SOLDIER f,-“'# I =
875 PILE WALL E2 TUNNEL 03 |l ) T L 815
N - St L |
220 N frshols SINGLE TUNNEL LB
w R "
ass —— - | [ R ETD 33.5'ID 825
a00 800
775 i 775
1757+00 1758+00 1759+00 1760+00 1761 +00 1 762+00 1763+00 1 Te4+00 1 725+00 1 Tae+00 176T+00
50 50 00 S0 0 50 100
PROFILE HORIZ 1":50' VERT P=50'
. VeLasco CALIFORNIA HIGH-SPEED RAIL PROJECT T NSR14-42
“Fu. Douincuez | PEPD mECORD BET 3¢ PALMDALE TO BURBANK T
N cUo s + & ALIGNMENT E2 TN-C0806
: A INTERMEDIATE WINDOW 2 sy
O NOT FOR CALIFORNIA AS_SHOWN
_A. RELARO B el ik SO o cunsmuc;g:a; thM'_;I SUPPORT S
BATE 04/30/.2021
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Q2058510

1. THIS [IW IS FORESEEN AS A DOUBLE PORTAL FOR SEM TUNNELS:
TWIN TUNMELS NORTHWARDS, AND TWIN TUNMELS, BIFURCATION &
SINGLE TUNNEL SOUTHWARDS,

© 2. THE CHOSEN ATION | LMAT 5
A%P%XFI‘EE¥ENTDEKCAVATED F 'FHE TUNNE!.JLS

3. THE SOE (SUPPORT OF EXCAVATION) FOR THE TUNMELS COULD BE
DOME IM TWO ALTERNATIVE WAYS:

- CONSTRUCTION METHOD 1: SOLDIER PILE WALL WITH TIEBACKS,
PARALLEL TO THE EXISTING STREETS.

- CONSTRUCTION METHOD 2: S0IL NAILING WALL, PERPENDICULAR
TQ THE ALIGNMENT.

H%NE. WHICH

1025 1025
INTERMEDIATE WINDOW 2,
1000 FOR CONS m% 10N PURPOSES' ONLY 1000
e = ( ¥) it s
875 T 475
950 950
925 _—-v———r--—————-—v--——-m._\\ 225
900 Mol NSEFL son. e o Lo 900
875 ¥, i B E2 TUNNEL 03 | 875
3 : SEM TWIN TUNNELS,
850 N 2 BIFURCATION & 850
3 L SINGLE TUNNEL f=re—
825 ———— = ———— ETD 332.5' 1D a5
800 800
775 - 175
1757+00 1758+00 1759+00 1760+00 1761+00 1762+00 1763+00 1764+00 1765+00 1766+00 1767+00
50 0 50 100 50 0 50 100
PROFILE HORIZ 1"=50" VERT 50"
. VeLasco CALIFORNIA HIGH-SPEED RAIL PROJECT T NSR14-42
“E7. Domincuez | pero mecomp seT 3 G PALMDALE TO BURBANK B
: I‘& & INTERMEDIATE WINDOW 2 s
 coanct HOT FOR CALIFORNIA AS: SHOWN
A RELARO e e CONSTRUCTION AND SUPPORT ..
my | gam o | oo | aee ousERETION 04/30/2021 DETAIL 2
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Q205240

2000 - —= 133-6.517
I i
1900 ; 4
o SECANT PILE WALL
A
1800 - % ! |'_ 3
§
ANN
: o
1700
'-1.45"
i
Granodiarite :!
1600 — (Mod, Soft to very Hard) :E
.
’ TBM TUNNEL
1500 — - % |
»-ﬂ'
S N 1127
= — —_
TEM TUNNELS
1400 CONNECTION TO
\ J : TUNNELS TO
1458+00 1459+00 1460+00 1461+00 1462+00 1463+00 1464+00 BE STUDIED DURNG
STAGE)
TBM TUNNEL
&
2 LONGITUDINAL SECTION
ri
PLANT VIEW
_DISCLAIMER:
THE DESIGN SHOWH IN THIS DRAWING CORRESPONDS TO THE CONCEPTUAL PEPD OF DESIGH 7. THE DESIGN IS BASED ON THE EXPECTED FAVORABLE GROUND CONDITIONS WITH REMF ORCED CONCRETE | OPENING FOR
AND NEEDS TO BE DEVELOPED FURTHER TO BE VALID FOR CONSTRUCTION, MODERATELY SOFT TO VERY HARD GRANDDICRITE WITH LOW HYDRAULIC CONDUCTIVITY.
8 THE STRUCTURE OF THE SHAFT IS DESIGNED WITH THE FOLLOWING COMPONENTS:
_NOTES: @ SECANT FILE WALL FORMING A BNOCULAR SHAPE. T
o ANNULAR RC BEAMS AT THE TOP AND BASE OF THE SECANT PILE WALL, CONC
R U VLG ey on R ALTRRV AT ARIE R AT 1 ool o BINOCULAR STEEL FIBER REINFORCED SHOTCRETE LINING DOWN TO THE BOTTOM OF SECTION A—A
2. ALL DIMENSIONS ARE INDICATIVE ONLY AND NEED TO BE CHECKED IN THE DETAILED DESIGN R e i e e i e e
TO GUARANTEE STRUCTURAL SAFETY. prisli it B e S AR Lk
3. THE VERTICAL SHAFT IS AN ALTERNATIVE DESIGN TO THE ADIT CONSTRUCTED WITH AN o B TR IAT e r AL R T E CETes: O T ST,
B —— : EESERIANCOMIE G NESEDTEUNL 1 e oo
A MINE AND BUILT SGFZ FAULT CHAMBER NORTHWARDS
B. RECEIVE AND DISMANTLE TBMS FROM THE SOUTHERN DIRECTION o e e ECIVINTICH MHEO CONGTRRR= It OF: THE PAKLT CHAMRER: :
R N TH LA CARALETY PR e IR OF TR COR TR, LTI E A o ACCESS STAIRS AND ELEVATOR FOR SECTION B-8 AND SECTION C-C SEE DRAWING TN-COB09
6. THE SHAFT SHALL BE COMPLETELY REFILLED AFTER THE TUNNEL WORKS HAVE BEEN % SECANT PILES ARE INCLUDED TO TAKE INTO ACCOUNT THE POSSIBLE PRESENCE OF SOILS |
CONCLUDED. ALL CONCRETE ELEMENTS BETWEEN THE SURFACE LEVEL AND A DEPTH OF 10 T i T AL I ALY F TR
SHALL BE DEMOLISHED AND REMOVED. ROCKBOLTS, MESH, SHOTCRETE AND WEEPS IS PROPOSED AS MAIN SUPPORT.
10, CONTACT BETWEEN WEATHERED AND SOLUND ROCK IS SUPPOSED. IT MUST BE CONFIRMED BY'
GEOTECHNICAL INVESTIGATION.
DESaCnls B CONTRACT .
E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT HSR14-42
“F. Douincuez | PePo mEcomD sET PALMDALE TO BURBANK B
m'l'mﬁt..lér REV 02 ALIGNMENT EZ2 TH=-COBO8
" TBM BORED TWIN TUNNELS s
™ CHARCT
A. RELARO R e oW CAL f‘iﬁ"’? N"'ﬁﬁ ALTERNATIVE ADIT AT 1460+83.00 - ‘:‘f SR
=y rog e ——— o F—— AR IER M AT LOCATION AND CROSS SECTION
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133'-6.51"

STEEL FIBER

REINFORCED
SECANT PILE WALL P SHOTCRETE WALL WATER PRESSURE
r 3.0.03" ou 1-6.00" MINIMUM  THICKNESS RELIEF PIPES
» ANNULAR RING , s —
) RC BEAM [ L\ ]
TBM TUNNEL  ANNULAR RING \ ', INTERMEDIUM \
' IN
R32'-8.96" / | , CONCRETE WALL |
. o _—
R35'-8.96" ‘
62305 p - ROCKBOLTS |
T N\ | X R9-3.00" .
R54'-8.01" / \ UV 8411
R511-8.01" 3 / | ROCKBOLTS
DETAIL 1 i \ | | L
R9'-3.00" . B
| | | o X o
p— / ROKBOLTS s e e oo o0 .. |
/ 3 \ ; \ DETAIL 2 / L
|
ELEVATOR N / .' R9-3.00" 8}4.11"
AND STAIRS N / S,
62'-3.25" ‘ ‘
ANNULAR RING
RC BEAM | ) |
SECANT PILE WALL | [ |
TBM TUNNEL DETAIL 1 L 5 ]
v |
3' 4 4'
T < B DETAIL 2
3'— 65'-5.89" ~—3' J
1'-6.00"
SECTION B-B
DISCLAIMER:

\

1'-6.00"
r

STEEL FIBER
REINFORCED
SHOTCRETE| WALL
MINIMUM THICKNESS
1'-6.00"

INTERMEDIATE
REINFORCED
CONCRETE WALL

f

TBM TUNNEL

e

2.

3.

THE DESIGN SHOWN IN THIS DRAWING CORRESPONDS TO THE CONCEPTUAL PEPD OF DESIGN
AND NEEDS TO BE DEVELOPED FURTHER TO BE VALID FOR CONSTRUCTION.

NOTES:
1.

THIS DESIGN REPRESENTS THE CONCEPT FOR THE ALTERNATIVE ADIT 2 AT 1460+82 FOR
ALIGNMENT E2.
ALL DIMENSIONS ARE INDICATIVE ONLY AND NEED TO BE CHECKED IN THE DETAILED DESIGN
TO GUARANTEE STRUCTURAL SAFETY.
THE VERTICAL SHAFT IS AN ALTERNATIVE DESIGN TO THE ADIT CONSTRUCTED WITH AN
INCLINED GALLERY.
THE STRUCTURE OF THE SHAFT SHALL BE DESIGNED FOR THE FOLLOWING PURPOSES:

A. MINE AND BUILT SGFZ FAULT CHAMBER NORTHWARDS

B. RECEIVE AND DISMANTLE TBMS FROM THE SOUTHERN DIRECTION
THE STRUCTURE OF THE SHAFT SHALL BE DESIGNED TO ALLOW THE INSTALLATION OF A
CRANE WITH ENOUGH CAPACITY FOR THE NEEDS OF THE CONSTRUCTOR.
THE SHAFT SHALL BE COMPLETELY REFILLED AFTER THE TUNNEL WORKS HAVE BEEN
CONCLUDED. ALL CONCRETE ELEMENTS BETWEEN THE SURFACE LEVEL AND A DEPTH OF 10 ft
SHALL BE DEMOLISHED AND REMOVED.

7. THE DESIGN IS BASED ON THE EXPECTED FAVORABLE GROUND CONDITIONS WITH

MODERATELY SOFT TO VERY HARD GRANODIORITE WITH LOW HYDRAULIC CONDUCTIVITY.

8. THE STRUCTURE OF THE SHAFT IS DESIGNED WITH THE FOLLOWING COMPONENTS:
o SECANT PILE WALL FORMING A BINOCULAR SHAPE.
o ANNULAR RC BEAMS AT THE TOP AND BASE OF THE SECANT PILE WALL.

o BINOCULAR STEEL FIBER REINFORCED SHOTCRETE LINING DOWN TO THE BOTTOM OF

EXCAVATION.

o WATER PRESSURE RELIEF PIPES SHALL BE INSTALLED TO REDUCE THE WATER
PRESSURE ON THE SHOTCRETE LINING.

o INTERMEDIATE RC WALL IN THE CENTER OF THE SHAFT.

o ROCKBOLTS FOR ANCHORAGE OF INTERMEDIATE WALL.

o BOTTOM SLAB AND ALL OTHER NECESSARY ELEMENTS TO ALLOW THE TBM BREAK -IN

AND THE EXCAVATION AND CONSTRUCTION OF THE FAULT CHAMBER.
o PUMPING PITS.
o ACCESS STAIRS AND ELEVATOR

9. SECANT PILES ARE INCLUDED TO TAKE INTO ACCOUNT THE POSSIBLE PRESENCE OF SOILS
AND/OR VERY WEATHERED ROCK IN THE FIRST METERS OF THE EXCAVATION AS NO PRECISE

GEOTECHNICAL INFORMATION IS AVAILABLE. IN SOUND ROCK, A COMBINATION OF
ROCKBOLTS, MESH, SHOTCRETE AND WEEPS IS PROPOSED AS MAIN SUPPORT.

10. CONTACT BETWEEN WEATHERED AND SOUND ROCK IS SUPPOSED. IT MUST BE CONFIRMED BY

GEOTECHNICAL INVESTIGATION.

PUMPING
,,,,,,,, PIT
¢ r B 133'-6.50"
> e
s
OPENING FOR
LOGISTICS
ELEVATOR
AND STAIRS
TBM TUNNEL
1--6.00"J
68'-5.89" t
1'-6.00"
SECTION C—C

DESIGNED BY
E. VELASCO

DRAWN BY

A. RELANO CONSTRUCTION

REV

DATE

BY CHK

APP

DATE
DESCRIPTION 04/30/2021

FJ. DOMINGUEZ | PEPD RECORD SET Y
e e . m
W. GUO
IN CHARGE NOT FOR m

é CALIFORMIA
HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
ALIGNMENT E2
TBM BORED TWIN TUNNELS
ALTERNATIVE ADIT AT 1460+83.00
PLAN AND DETAILS

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-C0809

SCALE

AS SHOWN

SHEET NO.
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TOP OF

RAIL

€ NB TRACK

€ TRACKS

€ TUNNEL

44.8’

¢ SB TRACK

FIXED

EOU[PMENT-—\y

/

|16.5'

8.25’

VARIES

TUNNEL TYPICAL SECTION
SEM SINGLE TUNNEL
TANGENT AND SUPERELEVATED TRACK

EMERGENCY
WALKWAY
ENVELOPE

30.87°

5.69°

NOTES:

SINGLE MINED TUNNEL, DOUBLE TRACK
IS AN OPTION FOR SHORT TUNNELS AT
BURBANK AREA.

EXCAVATION, GROUND SUPPORT, DRAINAGE,
TUNNEL LINING AND WATER AND
GAS TIGHTNESS PROVISIONS TBD.

FOR EQUIPMENT STRUCTURE GAUGES, REFER
TO DRAWINGS TN-C0004 TO TN-CO00O7.

SPACE PROOFING REQUIRES FARTHER STUDY
TO EVALUATE DYNAMIC AIRFLOW/PRESSURE
LEVELS UNDER HIGH SPEED OPERATING
CONDITIONS, AND TO_FARTHER DEF[NE SPACE
ALLOTED FOR STRUCTURES S, EQUIPMEN
DRAINAGE AND EGRESS.

EMERGENCY EGRESS SHALL NOT_BE FARTHER
THAN 2500 FT APART (NFPA 130).

CROSS-SECTION SHOWN HAS A FREE TUNNEL
CROSS-SECTIONAL AREA OF 1195 SQ FT,

22 MILES (REF. TN 2.42-C).

SPACE PROOFING REQUIRES FARTHE
TO EVALUATE DYNAMIC AIRFLOW/PR

M=o
zWn
O(ﬂ(/'l
c—

el
m

ALIGNMENT E1 / REFINED SR14
SEM SINGLE TUNNEL
2 TRACKS

4 0 4 8

["=4'-Q"

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY
W. GUO

IN CHARGE
A. RELANO

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET

REV 02
W
A
NOT FOR m
CONSTRUCTION

SENER

7

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CONTRACT NO.

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
ALIGNMENT E1/REFINED SR14

TUNNEL TYPICAL SECTION AND DETAILS

SEM SINGLE TUNNEL, 2 TRACKS

CLEARANCE DIAGRAM - TANGENT AND SUPERELEVATED TRACK

HSR14-42

DRAWING NO.

TN-C0900

SCALE

AS SHOWN

SHEET NO.
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BASIC QUANTITIES PER FT OF TUNNEL

PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)

SEM SINGLE TUNNEL

PRIMARY LINING TYPE

SEM SINGLE TUNNEL

(2 in) (SQ.FT.) (INVERT)

EXCAVATION AREA
(SQ.FT.) 17254
TUNNEL PRIMARY LINING 1353
AREA (SQ.FT.) .
REGULATING CONCRETE 7.3

LATTICE GIRDER (FT)

103.6/3=34.6

WATER & GAS PROOFING
MEMBRANE (FT)

145.3

FORMWORK (FT)

93

SECONDARY LINING
AREA CONCRETE
(sides&crown) (SQ.FT.)

125.6

SECONDARY LINING
AREA CONCRETE
(invert) (SQ.FT.)

89.2

MICROPILES
CANOPY (FT)

62.6

MICROPILES
FOR ELEPHANT'S
FOOT (FT)

19x2/3=13

PHASE 1
PRIMARY LINING (SQ.FT.)

31.8

PHASE 1
LATTICE GIRDER (FT)

25.6/3=8.5

PHASE 1 AND 2 (SQ.FT.)
REGULATING CONCRETE

7.9

PHASE

DESCRIPTION

O |-MICROPILES CANOPY INSTALLATION (EVERY 30%)

SIDE.

1 |-EXCAVATION OF PHASE 1
LAYER OF SHOTCRETE.
-INSTALLATION OF PHASE 1
-INSTALLATION OF PHASE 1 UNDERPINNING AT RIGHT TUNNEL

-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM AND
SPRAYING OF REGULATING CONCRETE.

AND APPLICATION OF STABILIZATION

LATTICE GIRDERS.

SIDE.

2 |-EXCAVATION OF PHASE 2 AND APPLICATION OF STABILIZATION
LAYER OF SHOTCRETE.

-DEMOLITION OF PHASE 1
OF PHASE 2 LATTICE GIRDERS BY JOINING THE LATTICE
GIDERS PLACED IN PHASES 1 AND 2.
-INSTALLATION OF PHASE 2 UNDERPINNING AT LEFT TUNNEL

-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS
OF WWM & SPRAYING OF REGULATING CONCRETE.

TEMPORAL SUPPORT AND INSTALLATION

3 |-EXCAVATION OF PHASE 3 AND APPLICATION OF STABILIZATION
LAYER OF SHOTCRETE.

-EXTENSION OF LATTICE GIRDERS AT BOTH TUNNEL SIDES.
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM &
SPRAYING OF REGULATING CONCRETE.

NOTES:

4 |-EXCAVATION OF PHASE 4.

-INSTALLATION OF WATER AND GAS PROOFING MEMBRANE.

6 |-INSTALLATION OF INNER (SECONDARY) LINING. (FIRST INVERT;
SECOND SIDES & CROWN)

*NOTE: DISTANCE BETWEEN EXCAVATION PHASES TO BE DEFINED.

REV DATE BY | CHK | APP

DESCRIPTION

STEEL FIBRES ADVANCE PIPE ' 83#0155 Egg gHggI%LZTUDNONUEBLLSE ATTRABCUKRB[ASNi?NAREA
DENOMINATION SHOTCRETE .
: ARCH WM NGTH (f+ CANOPY 2. THIS DRAWING IS NOT ACTUAL DESIGN, ITS
THICKNESS (in) CHES | & LE (ft) X EURPOSET[IOS TgRgUILDD gwggog$|cgg /ln PEPDT LEVEEL.
. XCAVA N UN U AINAG UNNEL
LATTICE |FIBRES & | 3 TOP HEADING LINING AND WATER AND GAS TIGHTNESS PROVISIONS TBD.
*SOIL CONDITIONS 14 GIRDER |2 LAYERS| AND PHASE1 YES 4. TYPICAL SUPPORT MEASURES AND INNER LINING
EVERY 3 WwM 6’ BENCH THICKNESSES ARE GIVEN WITH ORIENTATIVE PURPOSES
ONLY. ACTUAL DESIGN WILL REQUIRE RESULTS OF
*¥FINE-MEDIUM GRAIN SAND WITH SILT DENSE TO VERY DENSE. NO GROUNDWATER EXPECTED. ADEQUATE GEOTECHNICAL INVESTIGATION.
5. EXCAVATION SEQUENCE AND PHASE (INCLUDING
A POSSIBLE SUBDIVISION OF THE TOP HEADING)
N MUST BE REVISITED WHEN ADEQUATE GEOTECHNICAL
INFORMATION IS AVAILABLE.
6. ADDITIONAL GROUND TREATMENT IN LIEU OF GROUND
IMPROVEMENT MIGHT BE ADDED WHEN ADDITIONAL
GEOTECHNICAL INFORMATION IS AVAILABLE AND
EXPECTED GROUND CONDITIONS MAKES 1T NECCESARY
TO ACHIEVE SAFE EXCAVATION CONDITIONS.
7. THE SECTION SHOWN ON THIS DRAWING IS ONLY
APPLICABLE IN THE GROUND CONDITIONS SHOWN.
8. TUNNEL DIMENSIONS ACCORDING TO USUAL MACHINERY
USED IN SEM TUNNELS. THESE DIMENSIONS MUST
BE ADJUSTED TO THE MACHINERY THAT WILL BE
USED IN CONSTRUCTION.
. 9. SHOTCRETE AND/OR FIBER GLASS BOLTS MIGHT BE
e | TR TG BT ack STl T I
THEORETICAL o |« VARIES | MUST BE CARRIED OUT IN DETAILED DESIGN.
EXCAVATION LINE N 10. HIGHLIGTHED AREAS OF THIS SUPPORT HAVE TO
(PHASE ONE) S BE DEMOLISHED DURING CONSTRUCTION AS SHOWN
oRoXClloNORONOE L )
TUNNEL PRIMARY LININ A — s
SHOTCRETE (T=14") + FIBRES
+2 LAYER OF WWM +LATTICE
GIRDER EVERY 3’
THEORETICAL
EXCAVATION LINE ALIGNMENT E1 /
REFINED SR14
MICROPILES ® SEM SINGLE TUNNEL
CANOPY\@ 2 TRACKS
©
©)
©
<
> ! PHASE 1 PRIMAR © Q
~PHASE 1 MARY
WATER AND GAS LINING SHOTCRETE T=14"
PROOF ING | | +FIBRES + LATTICE
MEMBRANE GIRDER EVERY |3’
(FULL ROUND) |
ELEPHANT'S
FOOT
v \ AN
R 44_3, &
E—— % N
\ S o
| L | N REGULATING
|7\ Q CONCRETE (T=2")
® o ! o
o < "
~ [Te] ™M
| - | !
|
TOP_OF — | I — |
RAIL
|
1 |
\@L ' CAST IN SITU -
[ =T REINFORCED ~
BASE REINFORCED =< CONCRETE <
CONCRETE INVERT ' — SECONDARY LINING
REGULATING T
CONCRETE (T=2") W—V—r{rv v
TUNNEL TYPICAL SECTION SEM SINGLE TUNNEL 4 0 4 8
TANGENT & SUPERELEVATED TRACK 1—0—— '
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
*F.J. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG .
freced o REV 02 m ALIGNMENT E1/REFINED SR14 TN-C0901
. Pt SCALE
_W. G NoT FOR @ 5 CAL IFORNIA TUNNEL TYPICAL SECTION AND DETAILS AS SHOWN
A. RELANO CONSTRUCTION e o ey SEM SINGLE TUNNEL, 2 TRACKS —
T 4/30,/2021 CONSTRUCTION SEQUENCE AND SUPPORT MEASURES )
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€ REFUGE TRACK

€ TUNNEL

| € NB TRACK
16.5’

¢ SB TRACK

64

.06’

TOP OF
RAIL

BASE REINFORCED
CONCRETE INVERT

REGULATING
CONCRETE (T=2"

TUNNEL TYPICAL SECTION SEM SINGLE TUNNEL ISZ TRACKS + REFUGE TRACK)
TANGENT & SUPERELEVATE

FIXED

EQUIPMENT ~
/

/
{
|
|

|
L
_

j
|
-

———— e
r————  __—

1
\

/\\—;

_—

|
[E—

TRACK

EMERGENCY
WALKWAY
ENVELOPE

34.72°

6.87'

NOTES:

SINGLE MINED TUNNEL, DOUBLE TRACK
IS AN OPTION FOR SHORT TUNNELS AT
BURBANK AREA.

EXCAVATION, GROUND SUPPORT, DRAINAGE,
TUNNEL LINING AND WATER AND
GAS TIGHTNESS PROVISIONS TBD.

FOR EQUIPMENT STRUCTURE GAUGES, REFER
TO DRAWINGS TN-C0004 TO TN-CO00O7.

SPACE PROOFING REQUIRES FARTHER STUDY
TO EVALUATE DYNAMIC AIRFLOW/PRESSURE
LEVELS UNDER HIGH SPEED OPERATING
CONDITIONS, AND TO_FARTHER DEF[NE SPACE
ALLOTED FOR STRUCTURES S, EQUIPMEN
DRAINAGE AND EGRESS.

EMERGENCY EGRESS SHALL NOT_BE FARTHER
THAN 2500 FT APART (NFPA 130).

CROSS-SECTION SHOWN HAS A FREE TUNNEL
CROSS-SECTIONAL AREA OF 1195 SQ FT,
COMPLIANT WITH THE MINIMUM AREA OF
2x595 SQ FT REQUIRED FOR 220 MPH DES[GN
SPEED AND TUNNEL LENGTH FROM 0.6

22 MILES (REF. TN 2.42-C). OTHER TUNNEL
LENGTH REQUIRES A DIFFERENT MINIMUM
FREE CROSS-SECTIONAL AREA.

UIRES
C

SPACE PROOFING REQ
TO EVALUATE DYNAMI

ALLOTED FOR STRUCTUR
DRAINAGE AND EGRESS.

ALIGNMENT E1 /
REFINED SR14
SEM SINGLE TUNNEL
2 TRACKS +
REFUGE TRACK

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ
CHECKED BY

W. GUO
IN CHARGE

A. RELANO

REV

DATE BY | CHK | APP DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

22

SENER

7

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CONTRACT NO.

CALIFORNIA HIGH-SPEED RAIL PROJECT ‘SR 4-42

PALMDALE TO BURBANK DRAWING NO.
ALIGNMENT E1/REFINED SR14 TN-C0902

TUNNEL TYPICAL SECTION AND DETAILS Seace

SEM SINGLE TUNNEL, 2 TRACKS + REFUGE TRACK
CLEARANCE DIAGRAM - TANGENT AND SUPERELEVATED TRACK

AS SHOWN

SHEET NO.
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NOTES:

BASIC QUANTITIES PER FT OF TUNNEL PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN) 1 SINGLE SEM TUNNEL. DOUBLE TRACK IS AN
PRIMARY LINING TYPE STEEL REINFORCEMENT | ADVANCE PIPE OPTION FOR SHORT TUNNELS AT BURBANK AREA.
DENOMINATION SHOTCRETE . THIS DRAWING IS NOT ACTUAL DESIGN. ITS
SEM SINGLE TUNNEL v SINGLE TONNEL THICKNESS (in) | ARCHES LENGTH (ft) | CANOPY 2 BURPOSE 18 70 BUILD UKIT PRICESCAT PEPD LEVEL.
3. EXCAVATION, GROUND SUPPORT, DRAINAGE, TUNNEL
EXCAVATION AREA ve1s LATTICE FIBRES & 3 TOP HEADING LINING AND WATER AND GAS TIGHTNESS PROVISIONS TBD.
Edal ~ W 2l TR AT e  JITICHL SUTEONT MRS, D IR LG
ngrzeksgi{%ﬂ LINING 155.7 WM ONLY, ACTUAL DESIGN WILL REGUIRE RESULTS OF
- %FINE-MEDIUM GRAIN SAND WITH SILT DENSE TO VERY DENSE. NO GROUNDWATER EXPECTED. 5 é%i‘fl’i\f[OEE%EEOCUHE'L[CCEALAS;VE.HA[SGEA ([[OI\II\ICLUD]NG
?goi%HA(Tslg%Tc?ru(c[sgggT) 10.6 A POSSIBLE SUBDIVISION OF THE TOP HEADING)
FT. MUST BE CREVISLI0D WHEN. ADEQUATE 'GEOTECANICaL
INFORMATION IS AVAILABLE.
LATTICE GIRDER (FT) 125/3=41.7 6. ADDITIONAL GROUND TREATMENT IN LIEU OF GROUND
. CE T2 CHNICAL" IR ORMATION TS 'AVATLABLE AND -
WATER & GAS PROOFING 185.9
: , , EXPECTED GROUND CONDITIONS MAKES 1T NECCESARY
MEMBRANE (FT) 22 16.5 TO ACHIEVE SAFE EXCAVATION CONDITIONS.
FORMWORK (FT) 114 15 21.77 7. THE SECTION SHOWN ON THIS DRAWING 1S ONLY
APPLICABLE IN THE GROUND CONDITIONS SHOWN.
SECONDARY LINING VARIES 8. TUNNEL DIMENSIONS ACCORDING TO USUAL MACHINERY
AREA CONCRETE 154 E— . USED IN SEM TUNNELS. THESE DIMENSIONS MUST
(sides&crown) (SQ.FT.) ® 6 N BE ADJUSTED TO THE MACHINERY THAT WILL BE
©ee g © . USED IN CONSTRUCTION.
SECONDARY LINING ® @ N 9. SHOTCRETE AND/OR FIBER GLASS BOLTS MIGHT BE
AREA CONCRETE 128.5 MICROPILES ® g REQUIRED TO ENSURE_FACE STABILITY IN SOME
) (65T ) © g AREAS. A FURTHER STUDY OF FACE STABILITY
-r - CANOPY © MUST BE CARRIED OUT IN DETAILED DESIGN.
MICROPILES 10. HIGHLIGTHED AREAS OF THIS SUPPORT HAVE TO
CANOPY (FT) 83.8 @@? ; BE DEMOLISHED DURING CONSTRUCTION AS SHOWN
THEORETICAL @3- ON PHASE DESCRIPTION TABLE.
PHASE 1, 116.4 EXCAVATION LINE ® ©]
PRIMARY L]NING (SQ.FT.) @@ @@ ALIGNMENT E1 /
PHASE 1, 203 0 (e ) 105.1/3=35 © © SEM SINGLE TUNNEL
O] O]
PHASE 3 AND 4 (SQ.FT.) ©® ©® 2 TRACKS +
REGULATING CONCRETE 6.4 N ® I I ' ® REFUGE TRACK
~ © 7502 ©)
PHASE DESCRIPTION 2 ©@ < @@ TUNNEL PRIMARY L INING
SHOTCRETE (T=14")+
0 |-MICROPILES CANOPY INSTALLATION (EVERY 30') ® LIRS S oRivaRy Il ®  FIBRES +2 LAYER OF WWM+
© INING, PHO [GRETE © LATTICE GIRDER EVERY 3
182 | -EXCAVATION OF PHASES 1 AND 2, AND APPLICATION OF A + LATTICE GIRDER
STABILIZATION LAYER OF SHOTCRETE. © EVERY 3' ©
~INSTALLATION OF LATTICE GIRDERS OF PHASES 1 AND 2. I 2 R ROER oD GAS
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. @ @ ) MEMBRANE
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. < (FULL ROUND)
~INSTALLATION OF INNER LINING (SECONDARY). FIRST INVERT
AND SECOND SIDE. | R 15.4
3 |-EXCAVATION OF PHASE 3 AND APPLICATION OF A STABILIZATION \REGULAT[NG PHASE 2 PRIMARY Vg
LAYER OF SHOTCRETE. . CONCRETE (T=2") LINING SHOTCRETE -
~INSTALLATION OF LATTICE GIRDERS OF PHASE 3. PHASE 1 PRIMARY | +TL=AT1?]CE El{gggg
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. LINING SHOTCRETE R 44 EVERY 3’
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. s atTicr GIBRES Y -3° =
~INSTALLATION OF INNER LINING (SECONDARY). FIRST INVERT EVERY 3' | © 0 i i
AND SECOND SIDE. o S
4 |-EXCAVATION OF PHASE 4, AND APPLICATION OF A . = () \ @
STABILIZATION LAYER OF SHOTCRETE. 9 &
“DEMOLITION OF TEMPORAL SUPPORT OF PHASE 3 AND . H Y
~ CAST IN SITU
INSTALLATION OF LATTICE GIRDERS OF PHASE 4. T0P OF Q _§ e ORCED
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. RAIL \-\ \\ CONCRETE
-DEMOLITION OF THE UPPER PART OF TEMPORAL SUPPORT OF Ll | SECONDARY LINING
PHASES 1 AND 2
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE.
~INSTALLATION OF INNER LINING (SECONDARY) IN CROWN (PHASES 1
3 AND 4). % Ll ]
BASE REINFORCED . |
5 |-EXCAVATION OF PHASE 5. CONCRETE INVERT %
-DEMOLITION OF THE UPPER PART OF TEMPORAL SUPPORT OF REGULATING T T~
PHASES 1 AND 2 CONCRETE (T=2") Y .
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. 23.66
~INSTALLATION OF INNER LINING (SECONDARY) IN INVERT.
¥NOTE: DISTANCE BETWEEN EXCAVATION PHASES TO BE DEFINED.
4 0 4 8
TUNNEL TYPICAL SECTION SEM SINGLE TUNNEL_‘Z TRACKS + REFUGE TRACK) ——— ; 5
FOR TANGENT & SUPERELEVATED TRACK ["=4'-Q"
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DRE:T_ aBOMINGUEZ PEPD RECORD SET i PALMDALE TO BURBANK DRAWING NO.
crecreg o Rev 02 m ALIGNMENT E1/REFINED SR14 TN-C0903
- Pt SCALE
5 SEM SINGLE TUNNEL, 2 TRACKS + REFUGE TRACK
CHARGE W
" A RELANO NoT FOR CAL/FORN/IA CONSTRUCTION SEQUENCE AND SUPPORT MEASURES AS SHOWN
BATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV | DATE BY | cHK | aPP DESCRIPTION 04/30/2021
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TOP_OF

26.07'

RAIL

7.43'

26.07'

TOP_OF
RAIL

7.43'

SEM RUNNING TUNNELS
WITH CONCRETE PILLAR
TYPICAL CROSS-SECTION

SEM TWIN RUNNING TUNNELS

TYPICAL CROSS SECTION

SCALE 1"=5"-0"

TOP _OF

RATL

MIN 45°

CONCRETE
PILLAR

MIN 6171’

MAX 132138

MIN 38.5°t MAX 45’

MIN 69 - MAX 75.5'

¥

SCALE 1"=5"-0"

NOTES:
T

FOR ALIG
E R
VE

DISPLAC
OF 33.5

NMENT E2,
MENT REQUIRES AND EN ED
FT OVER T T.

LARG
HE NOMINAL 28 F

ALIGNMENT 2
SEM TWIN TUNNELS
& BIFURCATION ETD
(ENLARGED TUNNEL DIAMETER)

s 0 5 0

|"=5-Q"

TRACK REALIGNMENT DUE TO FAULT

TUNNEL DIAMETER

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

CHECKED BY
W. GUO

IN CHARGE
A. RELANO

REV

DATE

BY

CHK

APP

DESCRIPTION

DATE
04/30/2021

PEPD RECORD SET
REV 02

NOT FOR
CONSTRUCTION

22

SENER

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
ALIGNMENT E2
SEM TUNNELS
TWIN TUNNELS AND BIFURCATION
TYPICAL CROSS SECTIONS

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-C0904

SCALE

AS SHOWN

SHEET NO.
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BASIC QUANTITIES PER FT OF TUNNEL

PRIMARY LINING TYPE

PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)

DENOMINATION

ROCKBOLT

NOTES:

1.  TWIN _SEM TUNNELS ARE AND OPTION
FOR TUNNELS IN BURBANK AREA (ONLY

SEM TWIN TUNNELS SHOTCRETE | STEEL | FIBRES ADVANCE PATTERN anD| FPIPE E2 ALIGNMENT)
SOIL QUALITY x THICKNESS (in)| ARCHES| & WWM LENGTH (f+) LENGTH (f4) | UMBRELLA 5 THIS DRANING 1S NOT AN ACTUAL DESICN.
aTT1cE FIBRES & . [R/EIT_URPOSE IS TO BUILD UNIT PRICES AT PEPD
EXCAVATION AREA 1241 ¥SOIL QUALITY 12 GIRDER |2 LAYERS| 3 JOF HEADING - YES LEVEL.
o B TION CROUN, PO I
% FINE-MEDIUM GRAIN SAND WITH SILT. DENSE TO VERY DENSE.
WATER' AND GAS TIGHTNESS PROVISIONS
’Zg]E'\AA’?goLF“-}”')\IG 105 NO GROUNDWATER EXPECTED. TBD.
I 4. TYPICAL SUPPORT MEASURES AND
INNER LINING THICKNESSES ARE
REGULATING_ CONCRETE 6 GIVEN WITH ORIENTATIVE PURPOSES
(2 in) (SQ.FT.) ® ONLY. ACTUAL DESIGN WILL REQUIRE
© o © RESULTS OF ADEQUATE GEOTECHNICAL
~ © TUNNEL PRIMARY LINING INVESTIGATION.
LATTICE GIRDER (FT) 90/3=30 SHOTCRETE (T=2") 5. EXCAVATION SEQUENCE AND PHASE
+FIBRES + 2 LAYERS (INCLUDING A POSSIBLE SUBDIVISION
OTRS@W £ é'é TT%CE CR)EVi”S-l]ETETDOPWHHEENADA[[')\IEGC))U'\AL%SET Bt
VERY 3’
WATER & GAS PROOFING 110
MEMBRANE ~(FT) GEOTECHNICAL INFORMATION IS AVAILABLE.
6. ADDITIONAL GROUND TREATMEN IN LIEU
OF GROUND_ IMPROVEMENT MIGHT BE ADDED
FORMWORK (FT) 79 THEORETICAL WHEN ADDITIONAL GEOTECHNICAL INFORMATION
EXCAVATION LINE IS AVAILABLE AND EXPECTED GROUND
CONDITIONS MAKES [T NECCESARY TO ACHIEVE
SECONDARY LINING MICROPILES © SAFE EXCAVATION CONDITIONS.
AREA CONCRETE 128 CANOPY ©
(sides&crown) (SQ.FT.) © 7. THE SECTIONS SHOWN ON THIS DRAWING
ARE ONLY APPLICABLE IN THE SOIL
SECONDARY LINING 121 QUALITY CONDITIONS SHOWN.
?&R’*Jﬂ”%?&}% ) WATERF,@%%F%E 8. TUNNELS DIMENSIONS ACCORDING TO USUAL
S VMEMBRANE REGULATING MACHINERY USED IN MINED TUNNELS THESE
concEoaEATING DIMENSIONS MUST BE ADJUSTED TO THE
MICROPILES 43 (FULL ROUND) NCRETE T=2 MACHINERY THAT WILL BE USED I
UMBRELLA (FT) CONSTRUCTION.
MICROPILES FOR 9. SHOTCRETE AND/OR FIBER GLASS BOLTS
ELEPHANT’S FOOT (FT) 9.5 MIGHT BE REQUIRED TO ENSURE FACE
STABILITY IN SOME AREAS. A FURTHER
STUDY OF FACE STABILITY MUST BE
CARRIED OUT IN DETAILED DESIGN.
PHASE DESCRIPTION
1 CAST IN SITU
-MICROPILES CANOPY INSTALLATION (EVERY 30") REINFORCED CONCRETE
-EXCAVATION OF TOP HEADING AND
APPLICATION OF STABILIZATION LAYER LCROPILE
OF SHOTCRETE. A
L=14"
~INSTALLATION OF UNDERPINNING AND LATTICE
GIRDER.
-SPRAYING REINFORCED SHOTCRETE +2 LAYERS
WWM. SPRAYING OF REGULATING CONCRETE.
“BENCH 2/3 EXCAVATION. APPLICATION OF
STABILIZATION SHOTCRETE
273 | _EXTENSION OF LATTICE GIRDER AND SPRAYING OF ;
REINFORCED SHOTCRETE + 2 LAYERS OF WWM. BASE REINFORCED REGULATING
CONCRETE INVERT CONgEETE T
“EXCAVATION OF INVERT SEM TWIN RUNNING TUNNELS
4 TYPICAL GEOMETRY
-SPRAYING OF REGULATING CONCRETE
INVERT AND PRIMARY LINING
“INSTALLATION OF WATER AND GAS PROOFING
5 MEMBRANE
6 |-INSTALLATION OF INNER (SECONDARY) LINING
(FIRST, INNER; SECOND, SIDES AND CROWN
4 0 4 8
|u:4¢_0u
DESIGNED BY CONTRACT NO.
£. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT NSR14-47
orawN B PEPD RECORD SET - PALMDALE TO BURBANK DRAWING NO.
FJ. DOMINGUEZ REV 02 TN-C0905
+2 SENER cLE TUEL
- SCALE
: NOT FOR S SEM SINGLE TUNNEL, 1 TRACK
" 5 RELARO CONSTRUCTION CAL/FORNIA CLEARANCE DIAGRAM - TANGENT TRACK AS SHOWN
DATE HIGH-SPEED RAIL AUTHORITY SHEET NO.
v DATE BY | cHk | APP DESCRIPTION 04/30/2021
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NOTES:

1.

SINGLE MINED TUNNEL, DOUBLE TRACK
IS AN OPTION FOR SHORT TUNNELS AT
BURBANK AREA.

2. EXCAVATION, GROUND SUPPORT, DRAINAGE,
TUNNEL LINING AND WATER AND
GAS TIGHTNESS PROVISIONS TBD.
3. FOR EQUIPMENT STRUCTURE GAUGES, REFER
TO DRAWINGS TN-C0004 TO TN-C0007.
€ TUNNEL/ZTRACKS 4. SPACE PROOFING REQUIRES FARTHER S
. AC NG REQU ARTHER STUDY
© B TRACK L 3B TRACK 70 EVALUATE DYNAMIC AIRFLOW/PRESSURE
LEVELS UNDER HIGH SPEED OPERATING
50,31 CONDITIONS, AND TO FARTHER DEFINE SPACE
| ALLOTED FOR STRUCTURES, EQUI ,
16.5" DRAINAGE AND EGRESS.
8.25' 8.25' 5. EMERGENCY EGRESS SHALL NOT BE FARTHER
THAN 2500 FT APART (NFPA 130).
| 6. CROSS-SECTION SHOWN HAS A FREE TUNNEL
CROSS-SECTIONAL AREA OF 1358 SQ FT,
COMPLIANT WITH THE MINIMUM AREA OF
2x595 SQ FT REQUIRED FOR 220 MPH DESIGN
SPEED AND TUNNEL LENGTH FROM 0.6 TO
22 MILES (REF. TN 2,42-C), OTHER TUNNEL
LENGTH REQUIRES A DIFFERENT MINIMUM
FREE CROSS-SECTIONAL AREA.
7. SPACE PROOFING REQUIRES FARTHER STUDY
TO EVALUATE DYNAMIC AIRFLOW/PRESSURE
LEVELS UNDER HIGH SPEED OPERATIN
CONDITIONS, AND TO FARTHER DEFINE SPACE
ALLOTED FOR STRUCTURES, EQUIPMENT,
DRAINAGE AND EGRESS.
FIXED EQUIPMENT
ENVELOPE
5 ALIGNMENT E2
= SEM SINGLE TUNNEL
2 JRACKS
ETD (Enlarged
EMERGENCY )
WALKWAY Tunnel Diameter)
ENVELOPE
TOP_OF
RAIL
o
\¢]
0
TUNNEL TYPICAL SECTION
SEM SINGLE TUNNEL
TANGENT ETD 4 0 4 8
["=4'-Q"
DESIGNED BY CONTRACT NO.
£ Vet asco CALIFORNIA HIGH-SPEED RAIL PROJECT R14-42
DREV:]N_ SBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
CHECKED BY REV 02 ALIGNMENT E2 TN-C0906
W, 500 ‘ot Fo 33 CAL IFORNIA TUNNEL TYPICAL SECTION AND DETAILS S SHOWN
A. RELANO CONSTRUCTION e AL SEM SINGLE TUNNEL, 2 TRACKS ETD -
T o P D po— T 30/2001 CLEARANCE DIAGRAM - TANGENT TRACK
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TOP OF
RAIL

€ TUNNEL/TRACKS

TUNNEL TYPICAL SECTION

WTWTV‘W‘W‘W—w—werwrerrﬂrﬂrﬁr*r—T'V'VTVTVTVT

SEM SINGLE TUNNEL_'(4 TANGENT TRACKS)

¢ REFUGE TRACK € NB TRACK ¢ SB TRACK ¢ REFUGE TRACK
TRAIN TRAIN TRAIN TRAIN
72,31
MAX '38.5°
MIN 16.5°
MAX 117 16.5 MAX 11°
MIN O 8.25° ' 8.25° MIN O
|
J\,/\_J\—'J\“‘A'_A_A_
‘\
| 380401
I o et NS _ o
LU L)
f>>_.4iﬁ Lih__<f§>_‘4:j Liﬁ‘_<<{
FIXED ~ | > |
“BHiELEH | \ L |
______ I N IR E| I N R R
I \ \\ I // / + 'I\
/\f\\ N\ N/ S /\/\\ @ \
\ I ( \ \|
I [ Il | I |
I Il I |
I I I I
I I 99,3 I
) ! I
/ X \
/ I /\ I
\ / /1 \ \
A s i -
L | |
O ¢
<, [

EMERGENCY
WALKWAY
ENVELOPE

35,37

7.64°

NOTES:

SINGLE MINED TUNNEL, DOUBLE TRACK
IS AN OPTION FOR SHORT TUNNELS AT
BURBANK AREA.

EXCAVATION, GROUND SUPPORT, DRAINAGE,
TUNNEL LINING AND WATER AND
GAS TIGHTNESS PROVISIONS TBD.

FOR EQUIPMENT STRUCTURE GAUGES, REFER
TO DRAWINGS TN-CO004 TO TN-COO0O7.

SPACE PROOFING REQUIRES FARTHER STUDY
TO EVALUATE DYNAMIC AIRFLOW/PRESSURE

LEVELS UNDER HIGH SPEED OPERATING
CONDITIONS, AND TO_FARTHER DEFINE SPACE
OTED FOR STRUCTURES EQUIPMENT,

m O>

LL
RAINAGE AND EGRESS
ME

RGENCY EGRESS SHALL NOT_BE FARTHER
THAN 2500 FT APART (NFPA 130).

CROSS-SECTION SHOWN HAS A FREE TUNNEL
CROSS-SECTIONAL AREA OF 1358 SQ FT,
COMPLIANT WITH THE MINIMUM AREA OF
2x595 SQ FT REQUIRED FOR 220MM8H Qﬁ;]GN

LENGTH REQUIRES A REN

ED FOR STRUCTURES, EQUIPMENT,
AGE AND EGRESS.

o0
DO
258
Z—
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GROUND LEVEL

SECTION

LAYOUT
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o °e
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SCALE 1"=15-0" \ -/

MIN

33,

e
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{

GROUND LEVEL

39.5°

CONCRETE
PILLAR

e000
002 o
°

SECTION

LX)
(3 =
°® e

125" TO 130’

MIN 38.5°- MAX 45°

MIN 69' - MAX 75.5 |

(B

SCALE 1"=15"-0" \ -/

LAYOUT

%

SCALE 1"=15"-0" \_-/

31,14"
II MIN 5%A 45" |
LI MIN 69" - "MAX 75.5"]]
‘I |
/B
TN-C0902 F TN-C0202

e e e e =

GROUND LEVEL

47.7°

¢

38.5°

72.31"

SECTION
SCALE 1"=15-0"

-—

IO,
_

LAYOUT
SCALE 1"=15"-0"

130" TO 120°

GROUND LEVEL

NOTES:
o 1. SEM TUNNELS TRANSITION
e BIFURCATION FROM STA.
- 1810+40 TO STA 1820+90
| | o APPROX.
N 2. MINIMUM GROUND PILLAR
. JNo | IO < WIDTH BETWEEN TUNNELS
N o ae By o 16.5 FT _TO 26 FT.
! [ OTHERWISE INCLUDE
- (o \ CONCRETE PILLAR.
N & n
@] o 3. FOR WIDTH BETWEEN
Ul It TUNNELS’ AXIS FROM 16.5
‘ - _ TO 38.5° IT WILL BE USED
SECTION C. WHEN WIDTH
IS REDUCED TO 16.5°
— SECTION D WILL APPLY.
16.5
50,31
SECTION /D
SCALE 1"=15"-0" \ -/
ALIGNMENT EZ2
TRANSITION FROM SEM
TWIN TUNNELS TO SEM
SINGLE TUNNEL
16,5
50,31°
| |
LAYOUT (D
SCALE 1"=15"-0" \ -/
TUNNEL STATION
SEM TWIN FROM 1764+48.75
RUNNING TUNNELS (A) TO 1810+40

SEM RUNNING TUNNELS

WITH CONCRETE PILLAR (B)

FROM 1810+40
TO 1820+900

SEM SINGLE TUNNEL

(2 TANGENT TRACKS SEPARATED
FROM 16.5" TO 38.5') (C)

FROM 1820+90
TO 1843+79

SEM SINGLE TUNNEL
TANGENT ETD (D)

FROM 1843+79
TO 1899+90

B 9 B 30
=15-0"
1796:65 PLAN T 300 0 300 600
00 SCALE 1"=300"-0" \ - Sl '
CALMAT MINE S : NG e
A
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT R 1442
DRAWN BY p—
FJ. DOMINGUEZ | PEPD RECORD SET o é PALMDALE TO BURBANK DRAWING NO.
A . m / ALIGNMENT E2 TN-C0908
' oA SCALE
5 SEM TUNNELS IN BURBANK
" A RELANO NOT FOR CAL/FORNIA PLAN LAYOUT AND SECTIONS AS SHOWN
BATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET RO
REV DATE BY CHK APP DESCRIPTION 04/30/2021
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BASIC QUANTITIES PER FT OF TUNNEL

PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
SHOTCRETE STEEL REINFORCEMENT | ADVANCE PIPE
DENOMINATION THICKNESS (in) | ARCHES LENGTH (f+) | CANOPY
LATTICE FIBRES & 3' TOP HEADING
¥SOIL CONDITIONS 12 GIRDER 2 LAYERS AND PHASET | yes
EVERY 3’ WM 6" BENCH

PRIMARY LINING TYPE
SEM TWIN TUNNELS
SOIL QUALITY x

% VﬁglON ARE A 1241
PRIMARY LINING 105
AREA (SQ.FT.)
REGULATING CONCRETE 6

(2 in) (SQ.FT.)

LATTICE GIRDER (FT) 90/3=30
WATER & GAS PROOFING 120
MEMBRANE (FT)
FORMWORK (FT) &
SECONDARY LINING

AREA CONCRETE 128
(sides&crown) (SQ.FT.)
SECONDARY LINING 121
AREA CONCRETE

(invert) (SQ.FT.)

MICROPILES 55
CANOPY (FT)

MICROPILES FOR

ELEPHANT’S FOOT (FT) 9.5

PHASE

DESCRIPTION

-MICROPILES CANOPY INSTALLATION (EVERY 30%)

-EXCAVATION OF TOP HEADING AND APPLICATION
OF STABILIZATION LAYER OF SHOTCRETE.

-INSTALLATION OF LATTICE GIRDER.

-SPRAYING REINFORCED SHOTCRETE +2 LAYERS
WWM. SPRAYING OF REGULATING CONCRETE.

-UNDERPINNING OF ELEPHANT'S FOOT.

2/3 |-BENCH 2/3 EXCAVATION. APPLICATION OF
STABILIZATION SHOTCRETE
-EXTENSION OF LATTICE GIRDER AND SPRAYING OF
REINFORCED SHOTCRETE + 2 LAYERS OF WWM.

4 -EXCAVATION OF INVERT
-SPRAYING OF REGULATING CONCRETE INVERT

5 -INSTALLATION OF WATER AND GAS PROOFING
MEMBRANE

© -INSTALLATION OF INNER (SECONDARY) LINING

(FIRST, INVERT; SECOND, SIDES AND CROWN

*FINE-MEDIUM GRAIN SAND WITH SILT DENSE TO VERY DENSE. NO GROUNDWATER EXPECTED.

MICROPILES
CANOPY

74~

\(@@
WATER AND GAS
PROOF ING

MEMBRANE
(FULL ROUND)

REGULATING
CONCRETE T=2"

TUNNEL PRIMARY LINING

SHOTCRETE T=12"" +

FIBERS + 2 LAYERS

OF WWM + LATTICE
IRDER EVERY 3’

THEORETICAL
EXCAVATION LINE

MICROPILE
1 EVERY 3’
L=14"

BASE REINFORCED
CONCRETE INVERT

SEM TWIN RUNNING TUNNELS
TYPICAL GEOMETRY
AND PRIMARY LINING

CAST IN SITU
REINFORCED CONCRETE

REGULATING
CONCRETE T=2"

NOTES:

TWIN SEM TUNNELS ARE AND OPTION FOR TUNNELS
[N BURBANK AREA (ONLY E2 ALIGNMENT)

THIS DRAWING IS NOT AN ACTUAL DESIGN. ITS
ES E IS TO BUILD UNIT PRICES AT PEPD
V

R

\%

CAVATION, GROUND SUPPORT, DRAINAGE, TUNNEL
NING AND 'WATER AND GAS TIGHTNESS

VISIONS TBD.

C SUPPORT MEASURES AND INNER LINING
KNESS ARE GIVEN WITH ORIENTATIVE

S ONLY. ACTUAL DESIGN WILL REQUIRE
OﬁOADEOUATE GEOTECHNICAL

mmr

¢}
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[CKN
RPOS
SULT
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=T UV—— TrM T
%

X ZMCI< IJ—=x MC
o<
o

EQUENCE AND PHASE (INCLUDING
UBDIVISION OF THE TOP HEADING)
SITED WHEN ADEQUATE GEOTECHNICAL
[S AVAILABLE.

GROUND TREATMENT IN LIEU OF
MIGHT BE ADDED WHEN ADDITION
L INFORMATION IS AVAILABLE AN
GROUND CONDITIONS MAKES [T NECCESARY
SAFE E

S

£S =
x
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XCAVATION CONDITIONS.

HOWN ON THIS DRAWING IS ON Y
IN THE SOIL QUALITY CONDITION

»w oom
>
@Y

C
T
H
E

—
m
o

S DIMENSIONS ACCORDING TO USUAL

Y USED IN MINED TUNNELS THESE
IONS MUST BE ADJUSTED TO THE MACHINERY
WILL BE USED IN CONSTRUCTION.

SHOTCRETE AND/OR FIBER GLASS BOLTS MIGHT BE
REQUIRED TO ENSURE_FACE STABILITY IN SOME
AREAS. A FURTHER STUDY OF FACE STABILITY MUST
BE CARRIED OUT IN DETAILED DESIGN.

DESIGNED BY
E. VELASCO

DRAWN BY

FJ. DOMINGUEZ

PEPD RECORD SET

CALIFORNIA HIGH-SPEED RAIL PROJECT
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LATTICE GIRDER (FT) (per tunnel)

27.6(x2/3)= 6.9 /
24.9(x2/3)= 7.4

WATER & GAS PROOF ING

MEMBRANE (FT) 200.8/215.8
FORMWORK (FT) (per tunnel) 78.1 (x2)
LI

(per tunnel) (SQ.FT.) 209.8 (x2)
CONCRETE PILLAR (SQ.FT.) 176.7 / 333.2
DEFINITIVE 128.5/3=42.8 /
LATTICE GIRDER (FT) 137/3=45.7

MICROPILES FOR
ELEPHANT’S FOOT (FT) 13

TEMPORARY SHOTCRETE
LINING (SQ.FT.)

28 (x2) / 25.3 (x2)

MICROPILES

WATERPROOF

ING

MEMBRANE SYSTEM

BASIC QUANTITIES PER FT OF TUNNEL PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
PRIMARY LINING TYPE STEEL | REINFORCEMENT | ADVANCE PIPE
DENOMINATION SHOTCRETE
SEM TWIN TUNNELS . ARCHES LENGTH (f+ CANOPY
WITH CENTRAL PILLAR SOIL QUALITY % THICKNESS (in) ()
MIN. /MAX. VALUE LATTICE FIBRES & 3’ TOP HEADING

- . %SOIL CONDITIONS 12 GIRDER 2 LAYERS AND PHASE1 YES
(Eég.AFVTA.)[ON AREA 2460 / 2625 EVERY 3 WM 6’ BENCH
PRIMARY LINING %FINE-MEDIUM GRAIN SAND WITH SILT DENSE TO VERY DENSE. NO GROUNDWATER EXPECTED.
AREA (SQ.FT.) 144 /152
REGULATING CONCRETE
(2 in) (S0.FT.) 20.6 / 22.3
TEMPORARY

PERMANENT LINING
SHOTCRETE T=12" + FIBERS
+2 LAYER OF WwM
+LATTICE GIRDER EVERY 3’

TEMPORARY LINING
SHOTCRETE T=12" + FIBERS

NOTES:

TWIN SEM TUNNELS ARE AND OPTION
FOR TUNNELS IN BURBANK AREA (ONLY
E2 ALIGNMENT)

THIS DRAWING [S NOT AN ACTUAL DESIGN.
ITS PURPOSE 1S TO BUILD UNIT PRICES AT
PEPD LEVEL.

TYPICAL SUPPORT MEASURES AND
INNER LINING THICKNESSES ARE
GIVEN WITH ORIENTATIVE PURPOSES
ONLY. ACTUAL DESIGN WILL REQUIRE
RESULTS OF ADEQUATE GEOTECHNICAL
INVESTIGATION.

THE SECTIONS SHOWN ON THIS DR
ARE ONLY APPLICABLE IN THE SO
CONDITIONS SHOWN.

EXCAVATION SEQUENCE AND PHASES
(INCLUDING A POSSIBLE SUBDIVISION

OF THE TOP HEADING) MUST BE

REVISITED WHEN ADEQUATE

GEOTECHNICAL INFORMATION IS AVAILABLE.

ADDITIONAL GROUND TREATMENT IN LIEU

OF GROUND IMPROVEMENT MIGHT BE ADDED
WHEN ADDITIONAL GEOTECHNICAL INFORMATION
IS AVAILABLE AND EXPECTED GROUND
CONDITIONS MAKES 1T NECCESARY TO ACHIEVE
SAFE EXCAVATION CONDITIONS.

TUNNELS DIMENSIONS ACCORDING TO USUAL
MACHINERY USED IN MINED TUNNELS THESE
DIMENSIONS MUST BE ADJUSTED TO THE
MACHINERY THAT WILL BE USED IN
CONSTRUCTION.

AWIN
IL

CANOPY (FT) 89 /91 (FULL ROUND) T2 LAYER OF WM . UIGHT GE ‘REQUIRED 10 ENSURE F ACE
sHoTcRETE TAENT HIMINS GONCRETE, CENTRAL TRATTITE GRER EIRE S STABILCLY NSO AREAD PR TR
FLATTICE GIRDER EVERY 3

1 |-MICROPILES CANOPY INSTALLATION (EVERY 30°) FOR PHASE 1 MICROPILES CORCRE & ® CARRIED OUT IN DETAILED DESTGN.
~EXCAVATION OF PHASE 1 AND APPLICATION OF A CANOPY 6® 4o [ ® ®o T e DENOL TSHED 'DURING BHASE 2. 10k
STABILIZATION LAYER OF SHOTCRETE. | ® 6® AND 5. THESE "LININGS WILL g]ERSEoggoisso
~INSTALLATION OF TEMPORAL LATTICE GIRDERS OF PHASE 1. o {@ oW ON BRAWINGS.
~SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. B © 00 o°
~INSTALLATION OF CONCRETE PILLAR.

2 |-MICROPILES CANOPY INSTALLATION (EVERY 30°) FOR PHASE 2 THEORETICAL
~EXCAVATION OF PHASE 2 AND APPLICATION OF A EXCAVATION LINE
STABILIZATION LAYER OF SHOTCRETE.

-PARTIAL DEMOLITION OF PHASE 1 TEMPORAL SUPPORT. ) EHOTCRETE HEENZG) v FIBRES
~INSTALLATION OF UNDERPINNING AND DEFINITVE LATTICE S ¥LATTICE GIRDER EVERY 3’
GIRDERS OF PHASE 2. O| ELEPHANT'S 71
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. N/ FOOT w 2138 w WATER AND GAS

TEMPORARY 7 -~ TEMPORARY PROOF ING MEMBRANE

3 |-EXCAVATION OF PHASE 3, AND APPLICATION OF A REGULATING | s~ " REGULATING FaCH TN
STABILIZATION LAYER OF SHOTCRETE. CONCRETE T=2"| 0 CONLRETE T=2
~INSTALLATION OF LATTICE GIRDERS OF PHASE 3. : i
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. \
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. /
~INSTALLATION OF INNER LINING (SECONDARY). FIRST INVERT
AND SECOND SIDE AND CROWN. TOP OF :

4 |-MICROPILES CANOPY INSTALLATION (EVERY 30°) FOR PHASE 4 | - 9
~EXCAVATION OF PHASE 4 AND APPLICATION OF A <
STABILIZATION LAYER OF SHOTCRETE. ~
-PARTIAL DEMOLITION OF PHASE 1 TEMPORAL SUPPORT.

-INSTALLATION OF UNDERPINNING AND DEFINITVE LATTICE 3 MIN 38.5'- MAX 45
GIRDERS OF PHASE 4. / VICROPILE | CAST IN SITU
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. R Ry . RE INFORCED

5 |-EXCAVATION OF PHASE 5, AND APPLICATION OF A L=19 I REGULATING _ SECONDARY LINING
STABILIZATION LAYER OF SHOTCRETE. - MIN 69’ - MAX 75.5’ CONCRETE T=2'
~INSTALLATION OF LATTICE GIRDERS OF PHASE 5. CAST IN SITU
~SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. RE INFORCED SEM TWIN RUNNING TUNNELS
-INSTALLATION OF WATER AND GAS PROOFING MEMBRANE CONCRE TE WITH CONCRETE PILLAR >0 > 19
~INSTALLATION OF INNER LINING (SECONDARY). FIRST INVERT SECONDARY LINING Jﬁg'féhﬁﬁe"f_ﬂm& s
AND SECOND SIDE AND CROWN. :

“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DRE:I]N_ S[V)OMINGUEZ PEPD RECORD SET = = PALMDALE TO BURBANK DRAWING NO.
cnvsvcxegua(v) REV 02 " 1, m ALIGNMENT E2 TN-C0910
: A SEM TWIN TUNNELS AND BIFURCATION scaLe
" o RELANO Coma o N CE CAL/FORN/IA CONSTRUCTION SEQUENCE AND SUPPORT MEASURES AS SHOWN
DATE HIGH-SFPEED RAIL AUTHORITY SHEET NO.
REV | DATE By | cHk | aPP DESCRIPTION 04/30/2021
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PHASE DESCRIPTION

O |-MICROPILES CANOPY INSTALLATION (EVERY 30%)

1 |-EXCAVATION OF PHASE 1
LAYER OF SHOTCRETE.
-INSTALLATION OF PHASE 1

SIDE.

AND APPLICATION OF STABILIZATION

LATTICE GIRDERS.
-INSTALLATION OF PHASE 1 UNDERPINNING AT RIGHT TUNNEL

-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM AND
SPRAYING OF REGULATING CONCRETE.

WATER & GA
PROOF ING
MEMBRANE

(FULL ROUND)

ELEPHANT'S
FOOT

LAYER OF SHOTCRETE.
-DEMOLITION OF PHASE 1

2 |-EXCAVATION OF PHASE 2 AND APPLICATION OF STABILIZATION

TEMPORAL SUPPORT AND INSTALLATION

BASIC QUANTITIES PER FT OF TUNNEL PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN)
PRIMARY LINING TYPE SHOTCRETE STEEL | FIBRES | ADVANCE PIPE
SEM SINGLE TUNNEL DENOMINATION THICKNESS (in) | ARCHES | & ww LENGTH (ft) | CANOPY
SEM SINGLE TUNNEL

EXCAVATION AREA LATTICE |FIBRES & | 3' TOP HEADING
(SQ.FT.) 1932.5 ¥SOIL CONDITIONS 14 GIRDER |2 LAYERS| = AND PHASET YES
TUNNEL_PRIMARY LINING a8 EVERY 3 WM 6’ BENCH
AREA (SQ.FT. .

EA (S0 %FINE-MEDIUM GRAIN SAND WITH SILT DENSE TO VERY DENSE. NO GROUNDWATER EXPECTED.
REGULATING CONCRETE 9.4
(2 in) (SQ.FT.) (INVERT) :
LATTICE GIRDER (FT) 161/3=53.7
WATER & GAS PROOF ING 155.8
MEMBRANE (FT)
FORMWORK (FT) 08 € TUNNEL /TRACKS
SECONDARY LINING ¢ NB TRACK ¢ SB TRACK
AREA CONCRETE 132.5 TRAIN TRAIN
(sides&crown) (SQ.FT.) ,

50.31

SECONDARY LINING [ ,
AREA CONCRETE 100.5 : 6.5
(invert) (SQ.FT.) THEORE TICAL 8.25 8.25
MICROPILES EXCAVATION LINE
CANOPY (FT) e8 (PHASE ONE) 50@@0OPOOEEe g
MICROPILES TUNNEL PRIMARY LINING
FOR_ELEPHANT'S 19x2/3=13 SHOTCRETE (=1 T fLIBRER
Foot (FT) GIRDER EVERY 3’
PHASE 318
PR[MARY LINING (SQ.FT.) .
o MICROPILES
LATT[CE GIRDER (FT) 25.6/3=8.5 CANOPY
PHASE 1 AND 2 (SQ.FT.)
REGULATING CONCRETE 8.7

THEORETICAL
EXCAVATION LINE

REGULATING

OF PHASE 2 LATTICE GIRDERS BY JOINING THE LATTICE
GIDERS PLACED IN PHASES 1 AND 2.

-INSTALLATION OF PHASE 2 UNDERPINNING AT LEFT TUNNEL
SIDE.

-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS

OF WWM & SPRAYING OF REGULATING CONCRETE.

CONCRETE (T=2"

20°10°

TOP OF

3 |-EXCAVATION OF PHASE 3 AND APPLICATION OF STABILIZATION |RAIL

LAYER OF SHOTCRETE.

-EXTENSION OF LATTICE GIRDERS AT BOTH TUNNEL SIDES.

-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM &

SPRAYING OF REGULATING CONCRETE. BASE RE INFORCED
4 |-EXCAVATION OF PHASE 4. CONCRETE INVERT

-INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. REGULATING

CONCRETE (T=2"

6 [-INSTALLATION OF INNER (SECONDARY) LINING. (FIRST INVERT;

SECOND SIDES & CROWN)

*NOTE: DISTANCE BETWEEN EXCAVATION PHASES TO BE DEFINED.

TUNNEL TYPICAL SECTION
SEM SINGLE TUNNEL
TANGENT ETD

CAST IN SITU
REINFORCED
CONCRETE
SECONDARY
LINING

—_

5N oW ™
. . .

NOTES:

SINGLE SEM TUNNEL, DOUBLE TRACK IS AN
OPTION FOR SHORT TUNNELS AT BURBANK AREA.
THIS DRAWING IS NOT ACTUAL DESIGN, ITS

PURPOSE S TO BUILD UNIT PRICES AT PEPD LEVEL.
EXCAVATION, GROUND SUPPORT, DRAINAGE, TUNNEL
LINING AND WATER AND GAS TIGHTNESS PROVISIONS TBD.
TYPICAL SUPPORT MEASURES AND INNER LINING
THICKNESSES ARE GIVEN WITH ORIENTATIVE PURPOSES
ONLY. ACTUAL DESIGN WILL REQUIRE RESULTS OF
ADEQUATE GEOTECHNICAL INVESTIGATION.

EXCAVATION SEQUENCE AND PHASE_(INCLUDING
A POSSIBLE SUBDIVISION OF THE TOP HEADING)
MUST BE REVISITED WHEN ADEQUATE GEOTECHNICAL
INFORMATION [S AVAILABLE.

ADDITIONAL GROUND TREATMENT IN LIEU OF GROUND
IMPROVEMENT MIGHT BE _ADDED WHEN ADD[T]ONAL
GEOTECHNICAL INFORMATION IS AVAILABLE AND
EXPECTED GROUND CONDITIONS MAKES IT NECCESARY
TO ACHIEVE SAFE EXCAVATION CONDITIONS

THE SECTION SHOWN ON THIS DRAWING ]S ONLY
APPLICABLE IN THE GROUND CONDITIONS SHOWN.
TUNNEL DIMENSIONS ACCORDING TO USUAL MACHINERY
USED IN SEM TUNNELS. THESE DIMENSIONS MUST
BE ADJUSTED TO THE MACHINERY THAT WILL BE
USED IN CONSTRUCTION.

SHOTCRETE AND/OR FIBER GLASS BOLTS MIGHT BE
REQUIRED TO ENSURE_FACE STABILITY IN SOME
AREAS. A FURTHER STUDY OF FACE STABILITY
MUST BE CARRIED OUT IN DETAILED DESIGN.

. HIGHLIGTHED AREAS OF THIS SUPPORT HAVE TO

BE DEMOLISHED DURING CONSTRUCTION AS SHOWN
ON PHASE DESCRIPTION TABLE.

E2 ALIGNMENT
SEM SINGLE TUNNEL
2 TRACKS
ETD (Enlarged
Tunnel Diameter)

30.87°

5.69'

N B

["=4'-0"

DESIGNED BY

REV

DATE BY CHK APP

DESCRIPTION

E. VELASCO
DRAWN BY
FJ. DOMINGUEZ | PEPD RECORD SET .
x a!v oz * ‘ m
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Dﬁ; RELANO CONSTRUCTION
04/30/2021

=
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HIGH-SPEED RAIL AUTHORITY
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NOTES:

BASIC QUANTITIES PER FT OF TUNNEL PRIMARY LINING (EXAMPLE ONLY, NOT ACTUAL DESIGN) 1. SINGLE SEM TUNNEL, DOUBLE TRACK IS AN

PRIMARY LINING TYPE STEEL | REINFORCEMENT | ADVANCE PIPE OPTION FOR SHORT TUNNELS AT BURBANK AREA.

DENOMINATION SHOTCRETE 2. THIS DRAWING IS NOT ACTUAL DESIGN. ITS
SEM SINGLE TUNNEL THICKNESS (in) | ARCHES LENGTH (ft) | CANOPY PURPOSE IS TO BUILD UNIT PRICES AT PEPD LEVEL.
SEM SINGLE TUNNEL 3. EXCAVATION, GROUND SUPPORT, DRAINAGE, TUNNEL
EXCAVATION AREA 50435 LATTICE FIBRES & 3 TOP HEADING LINING AND WATER AND GAS TIGHTNESS PROVISIONS TBD.
EAad ' R I YRS SRR MEACS, 10, TR L
TUNNEL PRIMARY LINING ONLY. ACTUAL DESIGN WILL REQUIRE RESULTS OF

AREA (SQ.FT.) 166.8 ADEQUATE GEOTECHNICAL INVESTIGATION.

e XFINE-MEDIUM GRAIN SAND WITH SILT DENSE TO VERY DENSE. NO GROUNDWATER EXPECTED. 5. EXCAVATION SEQUENCE AND PHASE ([NCLUD]NG
REGULATING CONCRETE 13.5 A POSSIBLE SUBDIVISION OF THE TOP HEADING)
(2 in) (SQ.FT.) (INVERT) ¢ TUNNEL/TRACKS '\[AUI-§5RBE TR[%VIS[]gEDV“A/TE'XBi%EOUATE GEOTECHN[CAL

SB TRACK NFORMATION A .
LATTICE GIRDER (FT) 133.1/3=44.4 (’I:I:R':[BN TRACK ¢ Q?N TRACK . (%RillaN TRACK (%RA?N ADDITIONAL GROUND_TREATMENT IN LIEU OF GROUND
prie G o 0D wen b
MEMBRANE (FT) OO INC 20z.5 MIN 16.5' , EXPECTED GROUND CONDITIONS MAKES 1T NECCESARY
MAX 11 16.5 MAX 11 TO ACHIEVE SAFE EXCAVATION CONDITIONS.
FORMWORK (FT) 122.1 MIN O 8.25 8.25 MIN O 7. THE SECTION SHOWN ON THIS DRAWING IS ONLY
. . APPLICABLE IN THE GROUND CONDITIONS SHOWN.
: G R A
AREA CONCRETE 165 5 .
e S F .. 0000082000000, & SIS ER TR o ey AT W e
' ONoINY ' 9. SHOTCRETE AND/OR FIBER GLASS BOLTS MIGHT BE
SECONDARY LINING 145.4 MICROPILES _ ©/e ® REQUIRED TO ENSURE FACE STABILITY IN SOME
AREA CONCRETE CANOPY 2 ~ i AREAS. A FURTHER STUDY OF FACE STABILITY
(invert) (SQ.FT.) @ i @g 7.5 MUST BE CARRIED OUT IN DETAILED DESIGN.
MICROPILES , I 5\ 10. HIGHLIGTHED AREAS OF THIS SUPPORT HAVE TO
CANOPY (FT) 73 ©) ® BE DEMOLISHED DURING CONSTRUCTION AS SHOWN
© © ON PHASE DESCRIPTION TABLE.
SHASE 1, THEORETICAL ® .
EXCAVATION LINE \@ 0 i
PRIMARY L]NING (SQ.FT.) 12r.1 ® ©5 E2 ALIGNMENT
PHASE 1, 2, 115,3-38.3 ©® ® SEM SINGLE TUNNEL
LATTICE G]RDER (FT) ® © 4 TANGENT TRACKS
PHASE 3 AND 4 (SQ.FT.) . ® © ETD
REGULATING CONCRETE 6.4 o
N |
PHASE DESCRIPTION N TUNNEL PRIMARY
LINING SHOTCRETE
O |-MICROPILES CANOPY INSTALLATION (EVERY 30') UINIRE ShoR iRt (T=14")% FIBRESH
T T2 FiBRES 7y 2 LAYER OF WWM+
1&2 | -EXCAVATION OF PHASES 1 AND 2, AND APPLICATION OF A + LATTICE GIRDER | | S LATTICE GIRDER
STABILIZATION LAYER OF SHOTCRETE. EVERY |3’ PHASE 2 PRIMAR s EVERY 3
-INSTALLATION OF LATTICE GIRDERS OF PHASES 1 AND 2. LINING SHOTCRE{\
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. @ @ T= 14" + FIBRES WATER AND GAS
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. | |+ '-AT”CEVE@DEBR agagg/&w—‘é
~INSTALLATION OF INNER LINING (SECONDARY). FIRST INVERT | (FULL ROUND)
AND SECOND SIDE. | 5.4
3 |-EXCAVATION OF PHASE 3 AND APPLICATION OF A STABILIZATION \*ﬁgﬁgkéw‘%-z--) g
LAYER OF SHOTCRETE. i - "
~INSTALLATION OF LATTICE GIRDERS OF PHASE 3. PHASE 1 PRIMAR |
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. LITN_IN1G4,,S'10'TE%§§£§ i |
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. + LATTICE GIRDER R 4q o
~INSTALLATION OF INNER LINING (SECONDARY). FIRST [NVERT EVERY 3’ -3 =
AND SECOND SIDE. ' Q
4 |-EXCAVATION OF PHASE 4, AND APPLICATION OF A © @ ' ' @
STABILIZATION LAYER OF SHOTCRETE. he
-DEMOLITION OF TEMPORAL SUPPORT OF PHASE 3 AND [ CAST IN SITU
INSTALLATION OF LATTICE GIRDERS OF PHASE 4. T0P OF | | | Eg“&%ﬁ%w
-SPRAYING OF REINFORCING SHOTCRETE + 2 LAYERS OF WWM. RATL o F7 Pe 2y iy 2o SECONDARY
-DEMOLITION OF THE UPPER PART OF TEMPORAL SUPPORT OF CINING
PHASES 1 AND 2 '
-INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. </ |
~INSTALLATION OF INNER LINING (SECONDARY) IN CROWN (PHASES () o
3 AND 4). | &
BASE REINFORCED \% - —
5 |-EXCAVATION OF PHASE 5. CONCRETE INVERT T %
-DEMOLITION OF THE UPPER PART OF TEMPORAL SUPPORT OF REGULATING
PHASES 1 AND 2 CONCRETE (T=2") Y rr———— Vv
~INSTALLATION OF WATER AND GAS PROOFING MEMBRANE. 23.66°
~INSTALLATION OF INNER LINING (SECONDARY) IN [NVERT. 72.317
XNOTE: DISTANCE BETWEEN EXCAVATION PHASES TO BE DEFINED. + . 0 ) ;
TUNNEL TYPICAL SECTION SEM SINGLE TUNNEL ETD (2 TANGENT TRACKS SEPARATED FROM 16.5' TO 38.5") a0
DESICGNED BY CONTRACT NO.
E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT HSR14-42
T o MINGUEZ | PEPD RECORD SET - — PALMDALE TO BURBANK w———
Lo SCALE
. S SEM SINGLE TUNNEL, 4 TANGENT TRACKS ETD WN
" o RELANO NOT FOR CAL/FORN/IA CONSTRUCTION SEQUENCE AND SUPPORT MEASURES AS SHO
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV DATE BY | cHk | aPP DESCRIPTION 04/30/2021
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APPROX OG/FG

¢ NB TRACK —=

=—C TUNNEL

42°

=—— € SB TRACK

NOTES:

1. TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION

SUPPORT NOT DESIGNED.

2. PERMANENT LINING ASSUMED WATERTIGHT/UNDRAINED

[N PERMANENT CASE.

3. STRUCTURE COMPONENTS ARE NOT DESIGNED. DRAWINGS
NOT BASED ON ACTUAL DESIGN AND ARE DEVELOPED FOR

PRELIMINARY COST ESTIMATE.

0205510

4. TRACK, GUTTER, CABLE DUCTS AND DRAINAGE ARE SCHEMATIC
| AND DO NOT REPRESENT DESIGN.
—————— REGRG LTI : . : :
RN 12.75 8.25 MIN 8.25" MIN 12.75 5. EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN. REFER
RIS TO DRAWINGS TN-C0006 AND TN-CO007 FOR FIXED
EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.
_— [T~—__ 6. TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED FOR
_—— - ~— WALLS WITH AN EXPOSED HEIGHT GREATER THAN 20 FT.
_—— ~— CANTILEVER SOLDIER PILE WALLS ARE ANTICIPATED FOR
_—— WALLS WITH AN EXPOSED HEIGHT LESS THAN 20 FT.
' ' = 7. TYPICAL SECTION ON THIS SHEET IS APPLICABLE AT THE
' > FOLLOWING LOCATIONS:
MW
= ol ALIGNMENT SUB-SECTION | BEGIN STA END STA
TIEBACKS, TYP ' S sC | E1 & E2 CENTRAL 481+50 486+50
(SEE NOTE 6) . o= swlll =4
\ _— o — El & E2 CENTRAL 510+00 531+80
— ~.
—— T~ E1 & E2 CENTRAL 537+60 539+00
— CwWi —~—
— ' ' = E1 CENTRAL  |2014+48.74|2035+67.74
- STAGGER L STAGGER L I z REFINED SR14| CENTRAL  [2121+91  |2143+10
- = __ = =
EXCAVATION SUPPORT, r~ = r~ > < % AN OPEN CUT EXCAVATION WILL BE REQUIRED TO A
/ / MAXIMUM VERTICAL CUT OF 30 FT.
(SEE NOTE 1], TYP ~ —__| PERMANENT | & ! | )
CONC BOX & | T -
(SEE NOTE 3) Ny | ol g
| oy | - T
/// | 1 | | \\\
o EMERGENCY | e | | EMERGENCY -
— WALKWAY | —|H | I WALKWAY
— | | |
- | £ '
| & | |
| [ | |
' J ' J
\ / \ /
TOP OF RAIL \ | b \ | i g TOP OF RAIL
— v — —_—— ———— = — - v_ —
—— L — — S 3’ T~
/// \\\
// ~.
//// p [e) /
INVERT AND
DRAINAGE, WALKWAY CONCRETE
PIPE, TYP
CABLE DUCT, TYP
TYPICAL SECTION 4 8
'/4"=I'-O"
TRACT NO.
“E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DRE:I]N_ SBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
freced o REV 02 m.m ALIGNMENT E1/REFINED SR14 TN-C1100
. P SCALE
S OPEN TRENCH 2 TRACKS W
" A RELANO NOT FOR CAL/FORNIA TYPICAL SECTION AS SHOWN
oATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV | DATE BY | CHK | APP DESCRIPTION 04/30/2021




c:\pwworking\chsr\dms19426\PB-TN-C1101.dgn

24/05/2021 16:26:32

FALL
PROTECTION, TYP

GUTTER,
APPROX 0G TYP

T

NS
RRRRRLRRE

X,

—

_
—TIEBACKS, TYP

(SEE NOTE o)
4\\\>’///,,

NOTES:

1. TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION

SUPPORT NOT DESIGNED.

2. PERMANENT LINING ASSUMED WATERTIGHT/UNDRAINED

[N PERMANENT CASE.

3. STRUCTURE COMPONENTS ARE NOT DESIGNED. DRAWINGS
NOT BASED ON ACTUAL DESIGN AND ARE DEVELOPED FOR

PRELIMINARY COST ESTIMATE.

4. TRACK, GUTTER, CABLE DUCTS AND DRAINAGE ARE SCHEMATIC

AND DO NOT REPRESENT DESIGN.

5. EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN. REFER
TO DRAWINGS TN-CO006 AND TN-COO07 FOR FIXED

EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

6. TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED FOR
WALLS WITH AN EXPOSED HEIGHT GREATER THAN 20 FT.

140 MIN
171" MAX
l«— ¢ NB TRACK < ¢ SB TRACK
26° MIN 57'-3" MIN 45 MIN
38 MAX | 69'-3" MAX 75-9" MAX
PERMANENT = =
CONC, TYP
(SEE NOTE 3)

APPROX 0OG

0205510

BY CHK APP

DATE
04/30/2021

= |
o ,—ocs POLE, TYP
— —_—
— | e | \%\é
EXCAVATION SUPPORT, A 2=z
(SEE NOTE 1), TYP —1 - N
" 218
_ € TRAIN | ¢ TRAIN |
_— | \\~\
////’ \ \
_ | |
_ \ \ —
- ACCESS ROAD =
] EMERGENCY EMERGENCY VARIES
_— WALKWAY | | WALKWAY
’/’//’/, 370" \ A L I 3-0"
—
- r TOP OF RAIL TOP OF RAIL r L
A1 = N “
INVERT AND J DRAINAGE, TYF’/ CABLE DUCT, TYP
WALKWAY CONCRETE TRACKBED
7 CONCRETE, TYP
8 16
TYPICAL SECTION ]
“E+ VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR 4-42
DREV:]N_ SBOMINGUEZ PEPD RECORD SET PALMDALE TO BURBANK DRAWING NO.
crecrep o1 REV 02 ALIGNMENT E1/REFINED SR14 TN-C1101
W, 500 ‘ot Fo 33 CAL IFORNIA OPEN TRENCH AT PORTAL 4 (E1)/10 (REFINED SR14), 2 TRACKS[*™* o <,omn
A. RELANO TYPICAL SECTION
CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET No.
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NOTES:

TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION
SUPPORT NOT DESIGNED.

2. PERMANENT LINING ASSUMED WATERTIGHT/UNDRAINED
IN PERMANENT CASE.
3. STRUCTURE COMPONENTS ARE NOT DESIGNED. DRAWINGS
NOT BASED ON ACTUAL DESIGN AND ARE DEVELOPED FOR
PRELIMINARY COST ESTIMATE.
4. TRACK, CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND
DO NOT REPRESENT DESIGN.
5. EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN. REFER
TO DRAWINGS TN-CO006 AND TN-COOO7 FOR FIXED
EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.
6. TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED FOR
WALLS WITH AN EXPOSED HEIGHT GRATER THAN 20 FT.
APPROX 0OG 51° MIN CANTILVER SOLDIER PILE WALLS ARE ANTICIPATED FOR
\ 65’ MAX WALLS WITH AN EXPOSED HEIGHT LESS THAN 20 FT.
——————— R T T T T T T T T T T T T T T T T T T T T T T T T T T T T T KRR T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T KRR T ——————= 7. TYPICAL SECTION ON THIS SHEET IS
/// \\\ °
///’ \\\\ ALIG. |SUB-SECT.|BEGIN STA| END STA
— ~
" = TOP OF CLOSURE/ L T~ E18E2 | CENTRAL | 486+50 | 510+00
— -~
//// — EACH END OF TUNNEL —— \\\\ E1&E2 | CENTRAL 531+80 537+60
_— ~—
______________ T 2 E
et 9 4 € NB TRACK —» ¢ sB TRACK ~~1_
// \\
// \\\
— | —~—
__— T
’/// \\\\
12.75 | 12.75 12.75 | 12.75
z -] Fone B, TYP T~
- N X, TY I~
z ///// (SEE NOTE 3) \\\\\
s —_— — T~
__— — T
— DYNAMIC DYNAMIC —
- ENVELOPE ENVELOPE ~
EXCAVATION SUPPORT, FIXED FIXED \
TYP (SEE| NOTE 1) EQUIPMENT | EQUIPMENT |
\ || |enveLore S ENVELOPE \v S -
b . N - ~~
_—— y — CRAN CROSS PASSAGE F ¢ TRAI T~—_
=7 waLkway /o | [ | | L waLkway T~
- ENVELOPE [ —| | I ENVELOPE T~
o 2 / \ , / \ —~—
- | | | )
| / B H / e
\ I Iy | I \
— ( ~—
—T1 T—
///// / | | / [ \\\\\
-1~ | | \ T~
_——" | 1op oF RAIL L / L / ‘ TOP OF RAIL ——
/// v_ 1 77%% %i _ % _ _ \v4 ~—
o q | |
DRAINAGE
TRACKBED PIPE, TYP
R CONCRETE, TYP — L
T T
INVERT AND WALKWAY
CONCRETE, TYP
4 0 4 8
— e ——
TYPICAL SECTION cABLE ouCT, TYP ==
DESIGNED B CONTRACT NO.
E. VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT SR14-42
*FJ. DoMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG o,
TN-C1102
cnvsvcxegljaé REV 02 ALIGNMENT E1/E2
- TWIN BOX 1 TRACK SCALE
" A RELANO NOT FOR CAL/FORNIA CUT-AND-COVER TUNNEL AS SHOWN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY TYPICAL SECTION SHEET NO.
REV |  DATE BY | CHK | APP DESCRIPTION 04/30/2021
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¢ NB TRACK —=

|
~—& TUNNEL

«=—— € SB TRACK

NOTES:

1. TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION

SUPPORT NOT DESIGNED.

2. PERMANENT LINING ASSUMED WATERTIGHT/UNDRAINED

IN PERMANENT CASE.

3. STRUCTURE COMPONENTS ARE NOT DESIGNED. DRAWINGS
NOT BASED ON ACTUAL DESIGN AND ARE DEVELOPED FOR

PRELIMINARY COST ESTIMATE.

4. TRACK, CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND

DO NOT REPRESENT DESIGN.

5. EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN. REFER
TO DRAWINGS TN-COOO6 AND TN-COO07 FOR FIXED
EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

0205510

X e SN SN I . } 6. TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED FOR
SN RRRRRR WALLS WITH AN EXPOSED HEIGHT GREATER THAN 20 FT.
TEMPORARY INTERNAL BRACING MIGHT BE USED IF PREFERRED.
42/, CANTILVER SOLDIER PILE WALLS ARE ANTICIPATED FOR
B 12.75/ ' 8.25" 12.75° o WALLS WITH AN EXPOSED HEIGHT LESS THAN 20 FT.
B . . . -
_— T~ 7. RIGID EXCAVATION SUPPORT SYSTEM 1S ANTICIPATED FOR
_— —~ VERTICAL EXCAVATION HIGHER THAN 70 FT. SUITABLE RIGID
— EXCAVATION SUPPORT SYSTEMS SUCH AS SLURRY WALLS OR
PERMANENT TANGENT SECANT WALLS ARE ANTICIPATED FOR THIS
FIXED ((:ONC BOX | FIXED TYPICAL SECTION.
EQUIPMENT SEE NOTE 3 ] L EQUIPMENT
- - S 8. TYPICAL SECTION ON THIS SHEET IS APPLICABLE AT THE
ENVELOPE —| | — ENVELOPE FOLLOWING LOCATIONS:
TIEBACKS, TYP DYNAMIC ALIGNMENT | SUB-SECTION | BEGIN STA | END STA
(SEE NOTE 6) \ L 7 Y ENVELOPE —_ E1 CENTRAL | 2035+67.74|2052+57.74
- - | T~— REFINED SR14| CENTRAL |2143+10.00]2160+00.00
=" WALKWAY [ A A ——t Eméfgéé
- ENVELOPE —| - 1 \ / i - L~
e - e ) }
I(EXCAVAT]ON ’)SUPPORT, /! N\ YA ! AR =
SEE NOTE 1), TYP | | :
\ | } ,’ | @
! | | ' "
1 | o | | / [~
— | | \ ~~
_—— l N | 1 T~
_— | | \ ~
_— | ‘ ' |
- | Il Il |
| | l| | |l | I
kL ¢ } \H J J |
TOP OF RAIL \R_ _____ o A L _A/ \ TOP OF RAIL
_ I v _ — — — — — — — _ ] _ _ _
— — i -
/o o
DRAINAGE INVERT AND
PIPE, TYP WALKWAY CONCRETE
CABLE DUCT, TYP 0
TYPICAL SECTION
C&C 2 TRACKS TANGENT
1 4 8
Vy=r-0n
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT M SR14-42
B MINGUEZ | PEPD RECORD SET — PALMDALE TO BURBANK e
ooy o1 REV 02 m ALIGNMENT E1/REFINED SR14 3
- Pt SCALE
_W. G \oT FOR @ 5 CAL JFORNIA SINGLE CELL BOX 2 TRACKS AS SHOWN
A. RELARO CUT-AND-COVER TUNNEL
oATE CONSTRUCTION HIGH-SPEEFD RAIL AUTHORITY ON SHEET NO.
REV | DATE BY DESCRIPTION 04/30/2021 TYPICAL SECTI
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TIEBACKS, TYP
(SEE NOTE 7)

EXCAVATION SUPPORT,
(SEE NOTE 1), TYP

— € REFUGE € NB TRACK —»
TRACK

|
|
l«—€ SB TRACK

TOP OF RAIL /

78
SLOPE | SLOPE
14.7°
T
PERMANENT
CONC BOX
(SEE NOTE 3)
STAGER fe z
—— L J 5= S I s
- ~ S ~
[ \ [ \ g \ ~
| | | | e | o
| HMERGENCY | | | | EMERGENCY
| |WALKWAY | | | o[E | WALKWAY
~
| | I [ I
| [ I I e '
[ [ /I [ /l
TOP OF RAIL — \\ / |—| \\ 1821 / X
v \
> V\F CABLE DUCT, TYP

NOTES:

1.

TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION
SUPPORT NOT DESIGNED. RIGID EXCAVATION SUPPORTS WITH
TIEBACKS AND TEMPORARY INTERNAL BRACING ANTICIPATED.

PERMANENT LINING ASSUMED WATERTIGHT/UNDRAINED
IN PERMANENT CASE.

STRUCTURE COMPONENTS ARE NOT DESIGNED. DRAWINGS
NOT BASED ON ACTUAL DESIGN AND ARE DEVELOPED FOR
PRELIMINARY COST ESTIMATE.

TRACK, OPENINGS, PLATFORM, STATION LAYOUT,
CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND DO NOT
REPRESENT DESIGN.

EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN. REFER
TO DRAWINGS TN-CO006 AND_TN-CO0007 FOR FIXED
EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

GROUND IMPROVEMENT ANTICIPATED IN THIS AREA. LIMITS
OF GROUND IMPROVEMENT TO BE DETERMINED AFTER
GEOTECHNICAL INVESTIGATIONS ARE COMPLETED.

TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED FOR
WALLS WITH AN EXPOSED HEIGHT GREATER THAN 20 FT.
CANTILEVER SOLDIER PILE WALLS ARE ANTICIPATED

FOR WALLS WITH AN EXPOSED HEIGHT LESS THAN 20 FT.

TYPICAL SECTION ON THIS SHEET IS APPLICABLE AT
THE FOLLOWING LOCATIONS:

ALIGNMENT SUB-SECTION | BEGIN STA END STA

E1 BURBANK 2123+75.74 | 2124+34.74

REFINED SR14 BURBANK 2231+18.00 | 2231+77.00

CONSTRUCTION SEQUENCE:

STAGE | DESCRIPTION

0 INSTALL MOVEMENT MONITORING SYSTEMS

1 INSTALL GROUND IMPROVEMENT

2% INSTALL RIGID EXCAVATION SUPPORT SYSTEMS
USING HEAVILY REINFORCED SLURRY WALLS

3A EXCAVATE IN LIFTS FROM ORIGINAL GROUND

3B DEWATER AS NEEDED

3C INSTALL TIEBACKS AND/OR TEMPORARY INTERNAL
BRACING AS REQUIRED FOR THE SYSTEM STABILITY

4 REPEAT STAGE 3 TO BOTTOM OF STATION/TUNNEL
GRADE SLAB

5 CONSTRUCT BOTTOM GRADE SLAB AND TIE IN
TO THE EXCAVATION SUPPORT AS A PERMANENT
BRACING SYSTEM

6 CONSTRUCT THE INTERIOR OF THE STATION/TUNNEL
(INTERIOR WALLS, SLABS...)

7 CONSTRUCT STATION/TUNNEL ROOF SLAB AND
TIE IN TO THE EXCAVATION SUPPORT SYSTEM
AS PERMANENT BRACING SYSTEM

8 WATERPROOF THE ROOF SLAB, BACKFILL AND
RESTORE THE GROUND

*

SLURRY WALLS ARE ONE TYPE OF COMMON RIGID EXCAVATION

SUPPORT SYSTEM. OTHER SUITABLE RIGID EXCAVATION

SUPPORT SYSTEMS SUCH AS TANGENT/SECANT PILES MIGHT BE

gCE)NgIE%ElngDFOR THIS LOCATION. HEAVY REINFORCEMENT WILL
U .

LEGEND:

[////] GROUND IMPROVEMENT ZONE (SEE NOTE 6)

DRAINAGE INVERT AND WALKWAY
PIPE, TYP CONCRETE, TYP
8 0 8 16
TYPICAL SECTION - 2 TRACKS + REFUGE TRACK i '
el
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT e 4- 47
"Fu. DOMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK DR o,
receg o REV 02 ALIGNMENT E1/REFINED SR14 TN-C1104
W SINGLE CELL BOX 2 TRACKS + REFUGE TRACK seae
Ar RELANO conoT FOR iﬁéﬁ;ﬁﬁ% CUT-AND-COVER TUNNEL __AS SHOWN
REV | oare oy | o | aee DESCRITION *94/30/2021 TYPICAL SECTION :
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APPROX 0G
30, TYP
-
//
TIEBACKS (SEE NOTE 7),
TYP
—T // \\
A
—T // \\
—T | — ~—_
—T // \\
-;’X 1 M~
B
ok ¢ REFUGE € NB STATION ) , )
s TRACK PLATFORM TRACK —= ¢ NB TRACK —— ~——— & SB TRACK «——C SB STATION
P PLATFORM TRACK
o= -~
-7 L1 MIN 78’ ~—
MAX 125.5°
EXCAVATION
SUPPORT
(SEE NO]"E 1), SLOPE SLOPE
TYP — —
—T // \\
— | _— 119.5° I~~~
15.5' | MIN 0’ e
P J— MAX 25 U =i — z
TRACK LEVEL | } | } sfacer } i ‘ TRACK LEVEL [ |2 } z
L | | | | | T ~
— -~
1 | I EMERGENCY | I I I | I I~y IEMERGENCY I~
I waLkway | | | I = WALKWAY
| | | | | | | | || |
| | | | | | | | | 2 |
| | | | | | | | (.= |
| \ / \ / / \ / \ |8 /
- 1) — N/ r
il
0.5713" 4 1.5
o o \
DRAINAGE
300 % ¢/ PIPE, TYP L casLe|ouct

)

LEGEND:

GROUND IMPROVEMENT ZONE (SEE NOTE 6)

CUT & COVER -

4 TRACKS + REFUGE TRACK

NOTES:

1.

TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION
SUPPORT NOT DESIGNED. RIGID EXCAVATION
SUPPORTS WITH TIEBACKS AND TEMPORARY
INTERNAL BRACING ANTICIPATED.

PERMANENT LINING ASSUMED WATERTIGHT/
UNDRAINED IN PERMANENT CASE.

STRUCTURE COMPONENTS ARE NOT DESIGNED.
DRAWINGS NOT BASED ON ACTUAL DESIGN AND
ARE DEVELOPED FOR PRELIMINARY COST ESTIMATE.

TRACK, OPENINGS, PLATFORM, STATION LAYOUT,
CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND
DO NOT REPRESENT DESIGN.

EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN.
REFER TO DRAWINGS TN-CO006 AND TN-C0007 FOR
FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

GROUND [MPROVEMENT ANTICIPATED IN THIS AREA.
LIMITS OF GROUND IMPROVEMENT TO BE DETERMINED
AFTER GEOTECHNICAL INVESTIGATIONS ARE
COMPLETED.

TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED
FOR WALLS WITH AN EXPOSED HEIGHT GREATER
THAN 20 FT. CANTILEVER SOLDIER PILE WALLS ARE
ANTICIPATED FOR WALLS WITH AN EXPOSED HEIGHT
LESS THAN 20 FT.

TYPICAL SECTION ON THIS SHEET IS APPLICABLE
AT THE FOLLOWING LOCATIONS:

ALIGNMENT

SUB-SECTION | BEGIN STA END STA

E1 BURBANK 2124+34.,74 | 2132+19.39

REFINED SR14

BURBANK 2231+77.00 | 2239+61.65

CONSTRUCTION SEQUENCE:

STAGE | DESCRIPTION

0 INSTALL MOVEMENT MONITORING SYSTEMS

1

INSTALL GROUND IMPROVEMENT

2% | INSTALL RIGID EXCAVATION SUPPORT SYSTEMS

USING HEAVILY REINFORCED SLURRY WALLS

3A | EXCAVATE [N LIFTS FROM ORIGINAL GROUND

3B | DEWATER AS NEEDED

3C [ INSTALL TIEBACKS AND/OR TEMPORARY

INTERNAL BRACING AS REQUIRED FOR
THE SYSTEM STABILITY

4 REPEAT STAGE 3 TO BOTTOM OF STATION/

TUNNEL GRADE SLAB

5 CONSTRUCT BOTTOM GRADE SLAB AND TIE IN

TO THE EXCAVATION SUPPORT AS A PERMANENT
BRACING SYSTEM

6 CONSTRUCT THE INTERIOR OF THE STATION/

TUNNEL (INTERIOR WALLS, SLABS...)

7 CONSTRUCT STATION/TUNNEL ROOF SLAB AND

TIE IN TO THE EXCAVATION SUPPORT SYSTEM
AS PERMANENT BRACING SYSTEM

8 WATERPROOF THE ROOF SLAB, BACKFILL AND

RESTORE THE GROUND

SLURRY WALLS ARE ONE TYPE OF COMMON RIGID
EXCAVATION SUPPORT SYSTEM. OTHER SUITABLE
RIGID EXCAVATION SUPPORT SYSTEMS SUCH AS
TANGENT/SECANT PILES MIGHT BE CONSIDERED
FOR THIS LOCATION. HEAVY REINFORCEMENT
WILL BE REQUIRED.

1"=10"

DESIGNED BY

REV

DATE

BY | CHK | APP DESCRIPTION

E. VELASCO

DRAWN BY

FJ. DOMINGUEZ | PEPD RECORD SET

CHECKED BY REV 02

W. GUO

IN CHARGE "07 ‘oa

Dﬁ; RELANO CONSTRUCTION
04/30/2021

CAL/FORNIA

HIGH-SPEED RAIL AUTHORITY

CALIFORNIA HIGH-SPEED RAIL PROJECT

PALMDALE TO BURBANK
ALIGNMENT E1/REFINED SR14
SINGLE CELL 4 TRACKS + REFUGE TRACK
CUT-AND-COVER TUNNEL
TYPICAL SECTION

CONTRACT NO.

HSR14-42

DRAWING NO.

TN-C1105

SCALE

AS SHOWN

SHEET NO.
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NOTES:

1.

TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION
SUPPORT NOT DESIGNED. RIGID EXCAVATION
SUPPORTS WITH TIEBACKS AND TEMPORARY
INTERNAL BRACING ANTICIPATED.

PERMANENT LINING ASSUMED WATERTIGHT/
UNDRAINED IN PERMANENT CAS

STRUCTURE COMPONENTS ARE NOT DESIGNED.
DRAWINGS NOT BASED ON ACTUAL DESIGN AND
ARE DEVELOPED FOR PRELIMINARY COST ESTIMATE.

TRACK, OPENINGS, PLATFORM, STATION LAYOUT,
CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND
DO NOT REPRESENT DESIGN.

EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN.
REFER TO DRAWINGS TN-CO006 AND TN-C0007 FOR
FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

GROUND [MPROVEMENT ANTICIPATED IN THIS AREA.
LIMITS OF GROUND IMPROVEMENT TO BE DETERMINED
AFTER GEOTECHNICAL INVESTIGATIONS ARE
COMPLETED.

TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED
FOR WALLS WITH AN EXPOSED HEIGHT GREATER
THAN 20 FT. CANTILEVER SOLDIER PILE WALLS ARE
ANTICIPATED FOR WALLS WITH AN EXPOSED HEIGHT
LESS THAN 20 FT.

TYPICAL SECTION ON THIS SHEET IS APPLICABLE
AT THE FOLLOWING LOCATIONS:

ALIGNMENT SUB-SECTION | BEGIN STA END STA

E1 BURBANK 2132+19.39 | 2132+94.39

~ REFINED SR14

BURBANK 2239+61.65 | 2240+36.65

CONSTRUCTION SEQUENCE:

STAGE | DESCRIPTION

0 INSTALL MOVEMENT MONITORING SYSTEMS

1 INSTALL GROUND IMPROVEMENT

2% | INSTALL RIGID EXCAVATION SUPPORT SYSTEMS
USING HEAVILY REINFORCED SLURRY WALLS

3A | EXCAVATE [N LIFTS FROM ORIGINAL GROUND

3B | DEWATER AS NEEDED

3C [ INSTALL TIEBACKS AND/OR TEMPORARY
INTERNAL BRACING AS REQUIRED FOR
THE SYSTEM STABILITY

4 REPEAT STAGE 3 TO BOTTOM OF STATION/
TUNNEL GRADE SLAB

5 CONSTRUCT BOTTOM GRADE SLAB AND TIE IN
TO THE EXCAVATION SUPPORT AS A PERMANENT
BRACING SYSTEM

6 CONSTRUCT THE INTERIOR OF THE STATION/
TUNNEL (INTERIOR WALLS, SLABS...)

7 CONSTRUCT STATION/TUNNEL ROOF SLAB AND
TIE IN TO THE EXCAVATION SUPPORT SYSTEM
AS PERMANENT BRACING SYSTEM

8 WATERPROOF THE ROOF SLAB, BACKFILL AND
RESTORE THE GROUND

% SLURRY WALLS ARE ONE TYPE OF COMMON RIGID

4 TRACKS

EXCAVATION SUPPORT SYSTEM. OTHER SUITABLE
RIGID EXCAVATION SUPPORT SYSTEMS SUCH AS
TANGENT/SECANT PILES MIGHT BE CONSIDERED
FOR THIS LOCATION. HEAVY REINFORCEMENT
WILL BE REQUIRED.
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DRAWING NO.

TN-C1106

SCALE

AS SHOWN

SHEET NO.




ci\pwworking\chsr\dms19426\PB-TN-C1107.dgn

24/05/2021 16:28:21

0205510

19 L

92" MIN
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300°, TYP

r T

TIEBACKS, TYP

(SEE NOTE 7)

€ NB STATION

PLATFORM TRACK —

€ NB TRACK —

€ SB TRACK

«——C¢ SB STATION
PLATFORM TRACK

NOTES:

1. TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION
SUPPORT NOT DESIGNED. RIGID EXCAVATION
SUPPORTS WITH TIEBACKS AND TEMPORARY
INTERNAL BRACING ANTICIPATED.

2. PERMANENT LINING ASSUMED WATERTIGHT/
UNDRAINED IN PERMANENT CASE.

3. STRUCTURE COMPONENTS ARE NOT DESIGNED.
DRAWINGS NOT BASED ON ACTUAL DESIGN AND
ARE DEVELOPED FOR PRELIMINARY COST ESTIMATE.

4. TRACK, OPENINGS, PLATFORM, STATION LAYOUT,
CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND
DO NOT REPRESENT DESIGN.

5. EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN.
REFER TO DRAWINGS TN-CO006 AND TN-C0007 FOR
FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

6. GROUND IMPROVEMENT ANTICIPATED IN THIS AREA.
LIMITS OF GROUND IMPROVEMENT TO BE DETERMINED
AFTER GEOTECHNICAL INVESTIGATIONS ARE
COMPLETED.

7. TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED
FOR WALLS WITH AN EXPOSED HEIGHT GREATER

~ THAN 20 FT. CANTILEVER SOLDIER PILE WALLS ARE

ANTICIPATED FOR WALLS WITH AN EXPOSED HEIGHT

LESS THAN 20 FT.

8. TYPICAL SECTION ON THIS SHEET IS APPLICABLE
AT THE FOLLOWING LOCATIONS:

I ALIGNMENT | SUB-SECTION
E2 CENTRAL
E2 BURBANK

CONSTRUCTION SEQUENCE:

STAGE | DESCRIPTION

0 INSTALL MOVEMENT MONITORING SYSTEMS

1 INSTALL GROUND IMPROVEMENT

2% | INSTALL RIGID EXCAVATION SUPPORT SYSTEMS
USING HEAVILY REINFORCED SLURRY WALLS
~ 3A | EXCAVATE IN LIFTS FROM ORIGINAL GROUND
3B | DEWATER AS NEEDED
3C | INSTALL TIEBACKS AND/OR TEMPORARY

INTERNAL BRACING AS REQUIRED FOR
THE SYSTEM STABILITY

REPEAT STAGE 3 TO BOTTOM OF STATION/

- TUNNEL GRADE SLAB

5 CONSTRUCT BOTTOM GRADE SLAB AND TIE IN
TO THE EXCAVATION SUPPORT AS A PERMANENT
BRACING SYSTEM

6 CONSTRUCT THE [NTERIOR OF THE STATION/
TUNNEL (INTERIOR WALLS, SLABS...)

CONSTRUCT STATION/TUNNEL ROOF SLAB AND

BEGIN STA
1903+70.00
1928+65.00

END STA
1909+25.00
1929+95.00

|

EXCAVATION SUPPORT,
(SEE NOTE 1), TYP

SLOPE

SLOPE
pnhtleliN

1 TIE IN TO THE EXCAVATION SUPPORT SYSTEM
AS PERMANENT BRACING SYSTEM

8 WATERPROOF THE ROOF SLAB, BACKFILL AND
RESTORE THE GROUND

TRACK LEVEL
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o
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% SLURRY WALLS ARE ONE TYPE OF COMMON RIGID

EXCAVATION SUPPORT SYSTEM. OTHER SUITABLE
~ RIGID EXCAVATION SUPPORT SYSTEMS SUCH AS
TANGENT/SECANT PILES MIGHT BE CONSIDERED
FOR THIS LOCATION. HEAVY REINFORCEMENT
WILL BE REQUIRED.

“

) "

LEGEND:
[////] GROUND IMPROVEMENT ZONE (SEE NOTE 6)
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NOTES:

1.

TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION
SUPPORT NOT DESIGNED. RIGID EXCAVATION
SUPPORTS WITH TIEBACKS AND TEMPORARY
INTERNAL BRACING ANTICIPATED.

PERMANENT LINING ASSUMED WATERTIGHT/
UNDRAINED IN PERMANENT CASE.

STRUCTURE COMPONENTS ARE NOT DESIGNED.
DRAWINGS NOT BASED ON ACTUAL DESIGN AND
ARE DEVELOPED FOR PRELIMINARY COST ESTIMATE.

TRACK, OPENINGS, PLATFORM, STATION LAYOUT,
CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND
DO NOT REPRESENT DESIGN.

EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN.
REFER TO DRAWINGS TN-CO006 AND TN-C0007 FOR
FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

GROUND IMPROVEMENT ANTICIPATED IN THIS AREA.
LIMITS OF GROUND IMPROVEMENT TO BE DETERMINED
AFTER GEOTECHNICAL INVESTIGATIONS ARE
COMPLETED.

TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED
FOR WALLS WITH AN EXPOSED HEIGHT GREATER
THAN 20 FT. CANTILEVER SOLDIER PILE WALLS ARE
ANTICIPATED FOR WALLS WITH AN EXPOSED HEIGHT
LESS THAN 20 FT.

TYPICAL SECTION ON THIS SHEET IS APPLICABLE
AT THE FOLLOWING LOCATIONS:

ALIGNMENT | SUB-SECTION | BEGIN STA END STA

E2 CENTRAL 1909+25.00 | 1915+47.81

E2 BURBANK 1915+47.81 | 1928+65.00

CONSTRUCTION SEQUENCE:

STAGE

DESCRIPTION

0 INSTALL MOVEMENT MONITORING SYSTEMS

1 INSTALL GROUND IMPROVEMENT

2 INSTALL RIGID EXCAVATION SUPPORT SYSTEMS
USING HEAVILY REINFORCED SLURRY WALLS

3A | EXCAVATE IN LIFTS FROM ORIGINAL GROUND

3B | DEWATER AS NEEDED

3C | INSTALL TIEBACKS AND/OR TEMPORARY
INTERNAL BRACING AS REQUIRED FOR
THE SYSTEM STABILITY

4 REPEAT STAGE 3 TO BOTTOM OF STATION/
TUNNEL GRADE SLAB

5 CONSTRUCT BOTTOM GRADE SLAB AND TIE IN
TO THE EXCAVATION SUPPORT AS A PERMANENT
BRACING SYSTEM

6 CONSTRUCT THE [NTERIOR OF THE STATION/
TUNNEL (INTERIOR WALLS, SLABS...)

7 CONSTRUCT STATION/TUNNEL ROOF SLAB AND
TIE IN TO THE EXCAVATION SUPPORT SYSTEM
AS PERMANENT BRACING SYSTEM

8 WATERPROOF THE ROOF SLAB, BACKFILL AND
RESTORE THE GROUND

SLURRY WALLS ARE ONE TYPE OF COMMON RIGID
EXCAVATION SUPPORT SYSTEM. OTHER SUITABLE
RIGID EXCAVATION SUPPORT SYSTEMS SUCH AS
TANGENT/SECANT PILES MIGHT BE CONSIDERED
FOR THIS LOCATION. HEAVY REINFORCEMENT
WILL BE REQUIRED.

0205510

LEGEND: 0 ? 0 20
m GROUND [MPROVEMENT ZONE (SEE NOTE 6) ™ e ™ sm——
CUT & COVER - 4 TRACKS + REFUGE TRACK =10
"E- VELASCO CALIFORNIA HIGH-SPEED RAIL PROJECT R 4- 47
*F. DoMINGUEZ | PEPD RECORD SET > PALMDALE TO BURBANK SRAG o,
cnvsvcxeguaé REV 02 ALIGNMENT E2 TN-C1108
. SINGLE CELL 4 TRACKS + REFUGE TRACK SCALE
" pr RELANO NOT FOR CAL/FORN/IA CUT-AND-COVER TUNNEL AS SHOWN
DATE CONSTRUCTION HIGH-SPEED RAIL AUTHORITY SHEET NO.
REV DATE BY CHK APP DESCRIPTION 04/30/2021 TY P I CA L SECTION
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NOTES:

1.

TYPES, LOCATIONS AND DIMENSIONS OF EXCAVATION
SUPPORT NOT DESIGNED. RIGID EXCAVATION
SUPPORTS WITH TIEBACKS AND TEMPORARY
INTERNAL BRACING ANTICIPATED.

PERMANENT LINING ASSUMED WATERTIGHT/
UNDRAINED IN PERMANENT CASE.

STRUCTURE COMPONENTS ARE NOT DESIGNED.
DRAWINGS NOT BASED ON ACTUAL DESIGN AND
ARE DEVELOPED FOR PRELIMINARY COST ESTIMATE.

TRACK, OPENINGS, PLATFORM, STATION LAYOUT,
CABLE DUCTS AND DRAINAGE ARE SCHEMATIC AND
DO NOT REPRESENT DESIGN.

EQUIPMENT AND STRUCTURE GAUGES NOT SHOWN.
REFER TO DRAWINGS TN-CO006 AND TN-CO007 FOR
FIXED EQUIPMENT ENVELOPE AND STRUCTURE GAUGE.

l(r*APPROX 0G

CONSTRUCTION SEQUENCE:

GROUND IMPROVEMENT ANTICIPATED IN THIS AREA. STAGE | DESCRIPTION
CIMITS OF GROUND IMPROVEMENT TO BE DE TERMINED

AFTER GEOTECHNICAL INVESTIGATIONS ARE O [INSTALL MOVEMENT MONITORING SYSTEMS
COMPLETED. T | INSTALL GROUND IMPROVEMENT

TIEBACKS OR GROUND ANCHORS ARE ANTICIPATED

2 INSTALL RIGID EXCAVATION SUPPORT SYSTEMS
USING HEAVILY REINFORCED SLURRY WALLS

FOR WALLS WITH AN EXPOSED HEIGHT GREATER

THAN 20 FT. CANTILEVER SOLDIER PILE WALLS ARE 3A | EXCAVATE IN LIFTS FROM ORIGINAL GROUND

ANTICIPATED FOR WALLS WITH AN EXPOSED HEIGHT 38 | DEWATER AS NEEDED

LESS THAN 20 FT.

TYPICAL SECTION ON THIS SHEET IS APPLICABLE

AT THE FOLLOWING LOCATIONS: THE SYSTEM STABILITY

3C | INSTALL TIEBACKS AND/OR TEMPORARY
INTERNAL BRACING AS REQUIRED FOR

4 REPEAT STAGE 3 TO BOTTOM OF STATION/

ALIGNMENT SUB-SECTION | BEGIN STA END STA TUNNEL GRADE SLAB
E1 BURBANK 2132+94.39 | 2147+05.29 5 CONSTRUCT BOTTOM GRADE SLAB AND TIE IN
E2 BURBANK 1929+95.00 | 1944+05.88 égAgﬂEGE§$§¥€J[°N SUPPORT AS A PERMANENT
REFINED SR14 BURBANK 2240+36.65 | 2254+47.54 6 CONSTRUCT THE INTERIOR OF THE STATION/
TUNNEL (INTERIOR WALLS, SLABS...)
SLURRY WALLS ARE ONE TYPE OF COMMON RIGID 7 CONSTRUCT STATION/TUNNEL ROOF SLAB AND

EXCAVATION SUPPORT SYSTEM. OTHER SUITABLE RIGID
EXCAVATION SUPPORT SYSTEMS SUCH AS TANGENT/
SECANT PILES MIGHT BE CONSIDERED FOR THIS

TIE IN TO THE EXCAVATION SUPPORT SYSTEM
AS PERMANENT BRACING SYSTEM

LOCATION. HEAVY REINFORCEMENT WILL BE REQUIRED. 8

RESTORE THE GROUND

WATERPROOF THE ROOF SLAB, BACKFILL AND

-
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