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TUNNEL GENERAL NOTES
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[. GENERAL . STRUCTURAL DESIGN BASIS: VI. SEM EXCAVATION AND SUPPORT
A. NOTES FOR TUNNEL WORKS COVER ALL BORED. SHIELD, CUT-AND-COVER AND SEQUENTIAL A. THE STRUCTURES ARE DESIGNED TO RESIST DESIGN LOADS ONLY AS COMPLETED STRUCTURES, A. ALL SUPPORT (FLASHCRETE, SHOTCRETE AND REINFORCEMENT) FOR EACH EXCAVATION
EXCAVATION METHOD (SEM) TUNNELS AND RELATED WORKS, INCLUDING TEMPORARY SUPPORTS UNLESS OTHERWISE INDICATED ON THE DRAWINGS. ANY PROPOSED APPLICATION OF ROUND SHALL BE COMPLETED AS SHOWN, PRIOR TO COMMENCING NEXT EXCAVATION
AS SHOWN ON TUNNEL DRAWINGS, AND OVERRIDE THE STRUCTURAL GENERAL NOTES. CONSTRUCTION LOADS WHICH EXCEED THE DESIGN LOADS, OR ANY LOADS APPLIED TO THE ROUND [N SEQUENCE.
B. STRUCTURAL DRAWINGS SHALL BE USED IN CONJUNCTION WITH THE SPECIFICATIONS AND THE PARTIALLY COMPLETED STRUCTURES WILL REQUIRE ANALYSIS. B. DIMENSIONS DO NOT INCLUDE ALLOWANCES FOR DEFORMATION OF GROUND AND
TUNNEL MONITORING, ARCHITECTURAL, ELECTRICAL, MECHANICAL, PLUMBING, AND CIVIL B. INSTALL BACKFILL AGAINST OPPOSITE SIDES OF THE UNDERGROUND STRUCTURES INITIAL LINING, EXCAVATION TOLERANCES AND THICKNESS OF WATERPROOF ING SYSTEM.
DRAWINGS. SIMULTANEQUSLY. DO NOT INSTALL BACKFILL THAT WILL CAUSE AN UNBALANCED LATERAL C. IN THE EVENT THAT EXCAVATION IS INTERRUPTED AT A FACE FOR MORE THAN 24 HOURS,
C. DIMENSIONS ARE NOT TO BE SCALED OFF DRAWINGS. LOAD TO THESE STRUCTURES. THAT FACE SHALL BE SUPPORTED WITH MINIMUM 4" FIBER REINFORCED SHOTCRETE.
D. SCALES NOTED ON THE DRAWINGS ARE NOT APPLICABLE TO REDUCED SIZE PRINTS. C. WHERE A SPECIFIC MODEL AND MANUFACTURER OF AN ITEM ARE NAMED ON THE DRAWINGS D. [N THE EVENT THAT EXCAVATION IS INTERRUPTED AT A FACE FOR MORE THAN 72 HOURS,
E. ALL REINFORCING STEEL DIMENSIONS SHOWN ON THE DRAWINGS ARE TO THE CENTERLINE OF AND IN THE SPECIFICATIONS, THE MODEL AND MANUFACTURER NAMED ARE THE BASIS OF THAT FACE SHALL BE SUPPORTED WITH MINIMUM 8" FIBER REINFORCED SHOTCRETE.
BAR, UNLESS NOTED OTHERWISE. DESIGN. ITEMS BY OTHER MANUFACTURERS OF EQUAL DESIGN MAY BE SUBMITTED (TQ THE E. TEMPORARY CONSTRUCTION DRAINAGE AND IN-TUNNEL WATER CONTROL ARE NOT
F. CONTRACTOR SHALL SUBMIT ALL REQUIRED SHOP DRAWINGS FOR APPROVAL PRIOR TO ENGINEER FOR CONSIDERATION AS APPROVED EQUAL). SHOWN ON LAYOUT, GEOMETRY OR EXCAVATION AND SUPPORT DRAWINGS.
FABRICATION OR DELIVERY OF MATERIALS TO THE SITE. D. ALL PERMANENT UNDERGROUND STRUCTURES ARE DESIGNED USING ALTERNATIVE DESIGN METHOD F. BE RESPONSIBLE FOR ALL IN-TUNNEL WATER CONTROL DURING CONSTRUCTION. WATER
IN ACCORDANCE WITH ACI 318 BUILDING CODE "REQUIREMENTS FOR STRUCTURAL CONCRETE". CONTROL 1S REQUIRED UNTIL THE CONCRETE LINING IS COMPLETED.
[1. DESIGN LOADS G. BE RESPONSIBLE FOR MONITORING OF ALL SEM TUNNEL STRUCTURES.
A. CODES AND REFERENCES: SHOTCRETE AND CAST-IN-PLACE CONCRETE: H. STANDARD SUPPORT MEASURES: FOR SEM TUNNELS INCLUDE THOSE MEASURES REQUIRED
1. GEOTECHNICAL MEMORANDUM OF DESIGN (GMD) A. REINFORCEMENT SHALL BE DETAILED IN ACCORDANCE WITH ACI SP-66 "DETAILING MANUAL". TO CONSTRUCT THE TUNNEL STRUCTURES UNDER STABLE GROUND CONDITIONS AND INCLUDE
2. GEOTECHNICAL BASELINE REPORT (GBR) (IF AVAILABLE) B. MINIMUM CONCRETE COVER FOR ALL PERMANENT LINING REINFORCING STEEL SHALL BE FLASHCRETE, REINFORCED SHOTCRETE LINING AND CONSTRUCTION WATER CONTROL.
3. 2017 ANNUAL BOOK OF ASTM STANDARDS" OF THE AMERICAN SOCIETY FOR 2 INCHES UNLESS OTHERWISE NOTED. I. LOCAL SEM SUPPORT MEASURES TO PRE-SUPPORT OR [MPROVE THE GROUND AROUND
TESTING AND MATERIALS, (ASTM). C. THE MINIMUM LAP SPLICE AND EMBEDMENT LENGTHS SHALL BE ACCORDING TO ACI 318. THE TUNNEL STRUCTURE, GROUTED PIPE SPILES. METAL SHEETS. FACE WEDGE, POCKET
4. “STANDARD SPECIFICATIONS FOR TRANSPORTATION MATERIALS AND METHODS D. REINFORCEMENT DETAILING, BAR SUPPORT, SPACERS, AND ACCESSORIES SHALL BE IN EXCAVATION, FACE BOLTS, PENETRATION GROUTING, ADDITIONAL REINFORCED
OF SAMPLING AND TESTING" OF THE AMERICAN ASSOCIATION OF STATE ACCORDANCE WITH ACI 315 "DETAILS AND DETAILING OF CONCRETE REINFORCEMENT". SHOTCRETE. AND GROUNDWATER CONTROL, AS APPROVED (BY THE OWNER’'S CONSULTANT).
HIGHWAY AND TRANSPORTATION OFFICIALS, 1990, PART [, (AASHTO MATERIALS), E. NON-STRUCTURAL REINFORCING STEEL REQUIREMENTS. BAR SUPPORT, SPACERS AND
AND PART [1, (AASHTO TESTING). ACCESSORIES ARE THE RESPONSIBILITY OF THE CONTRACTOR AND ARE NOT SHOWN ON
5. “STRUCTURAL WELDING CODE -STEEL" OF THE AMERICAN WELDING SOCIETY THE DRAWINGS. ONLY STRUCTURAL REINFORCING STEEL IS SHOWN. VI1. WATERPROOFING DESIGN
(ANSI1/AWS D1,4-94) (AWS) . F. REINFORCEMENT SPLICE BY MECHANICAL CONNECTORS, OTHER THAN CADWELD, SHALL A. ALL OF TUNNEL AND CAVERN WATERPROOFING SYSTEM SHALL BE UNDRAINED.
6. "ACI MANUAL OF CONCRETE PRACTICE" OF THE AMERICAN CONCRETE INSTITUTE (1995). NOT BE PERMITTED. NO INCREASE IN THE CONTRACT PRICE WILL BE ALLOWED FOR USE OF B. THE SYNTHETIC WATERPROOFING SYSTEM APPLICATION IN TBM AND SEM WITH CAST-IN-
7. "MANUAL OF DESIGN CRITERIA", BY TEXAS DEPARTMENT OF TRANSPORTATION (TDOT). MECHANICAL CONNECTORS. MANUFACTURER'S DATA ON MECHANICAL CONNECTORS SHALL PLACE TUNNEL LININGS SHALL BE HIGH DENSITY POLYURETHANE (HDPE).
8. DART LIGHT RAIL PROJECT DESIGN CRITERIA MANUAL, REVISION 10, 2003. BE SUBMITTED FOR REVIEW. C. THE SYNTHETIC MATERIAL THICKNESS FOR RUNNING/CROSS-PASSAGE TUNNEL AND MINED
B. DESIGN LOADS G. COORDINATE AND VERIFY ALL CONCRETE WORK WITH ALL OTHER TRADES TO ENSURE PROPER STATION/CROSSOVER CAVERN SHALL BE MINIMUM 8OMM AND 120MM, RESPECTIVELY.
1. DEAD LOADS: PROVISIONS FOR INSERTS, CONDUITS, PULL BOXES, SLEEVES. DRAINS. PIPING MANHOLES AND D. THE WATERTIGHTNESS ON WATERPROOF ING SYSTEM [S RECOMMENDED TO BE LESS THAN
0. MATERIALS: ACTUAL UNIT WEIGHT ARCHITECTURAL REQUIREMENTS BEFORE PLACEMENT OF CONCRETE. 0.001 GAL/SF/DAY OF GROUNDWATER INGRESS.
b. SOIL (BUOYANCY CHECK) = 110 PCF H. ALL MINED STRUCTURES SHALL BE CONSIDERED DRY STRUCTURAL CONDITION WITH CLOSED E. THE GAS-TIGHTNESS FOR THE MAXIMUM METHANE TRANSMISSION RATE SHALL BE LESS THAN
c. SOIL (OTHER) = 130 PCF MIN TYPE OF WATERPROOF ING SYSTEM. 8 mi/mf/DAY THROUGH A 1.5 INCH-THICK GASKET AT 10 PSI PRESSURE DIFFERENTIAL
d. CONCRETE = 150 PCF [. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING THE INSTALLATION OF ALL OPENINGS FOR PRE-CAST SEGMENTAL LINING.
2. HYDROSTATIC PRESSURE: GROUNDWATER TABLE SHOWN IN GEOTECHNICAL MEMORANDUM AND ALL ITEMS PERTAINING TO THE DIFFERENT TRADES SHOWN ON THE RESPECTIVE DRAWINGS.
OF DESIGN (GMD). J. CHAMFER ALL EXPOSED CONCRETE EDGES %". UNLESS OTHERWISE NOTED.
3. LATERAL EARTH PRESSURE: REFER TO GEOTECHNICAL MEMORANDUM OF DESIGN (GMD).
4. LIVE LOADS: CONSTRUCTION AND CONTRACTION JOINTS:
0. RAPID TRANSIT VEHICLE 66 TONS A. ALL CONSTRUCTION AND CONTRACTION JOINTS SHALL BE IN A TRUE VERTICAL PLANE EXCEPT
b. CRANE CAR 60 TONS IN TUNNELS AND CUT-AND-COVER BOXES, WHERE THE JOINTS SHALL BE PERPENDICULAR TO
c. SAFETY WALK 85 PSF. THE RAIL GRADE.
d. AIR PRESSURE ON UNDERGROUND FROM RUNNING TRAIN 70 PSF. B. UNLESS NOTED OTHERWISE, ROUGHEN OR KEY ALL CONSTRUCTION AND CONTRACTION
5. SEISMIC LOADS: REFER TO DART DESIGN CRITERIA MANUAL, SECTION 10.3. JOINTS AS SHOWN ON DRAWINGS. ORIENTATION OF THE CONSTRUCTION AND CONTRACTION
C. DESIGN STRENGTH: JOINT KEYS [S TO BE DETERMINED IN ACCORDANCE WITH THE SEQUENCE OF CONSTRUCTION.
1. CAST-IN-PLACE CONCRETE. C. ALL CONSTRUCTION JOINTS IN EXTERIOR WALLS AND SLABS SHALL BE BONDED JOINTS.
a. FOR UNDERGROUND STRUCTURE f'c=5000 PSI. D. ADDITIONAL CONSTRUCTION JOINTS NOT INDICATED ON THE DRAWINGS MAY BE ADDED
b. FOR EARTH TUNNEL FINAL LINING f'c=5000 PSI. ONLY WITH APPROVAL OF THE DESIGN BUILD ENGINEER. REINFORCEMENT MUST BE
2. SHOTCRETE f'c=5000 PSI. CONTINUOUS ACROSS THE JOINTS.
o. FLASHCRETE - STEEL FIBER REINFORCED f‘'c=5000 PSI. E. ALL CONTRACTION JOINTS SHALL HAVE A BOND BREAKER APPLIED.
3. SLURRY WALL f'c=3500 PSI. F. IN OPEN-CUT AND CUT-AND-COVER STRUCTURES, PROVIDE PVC AND BENTONITE COMPOSITE
4. PRECAST CONCRETE - EARTH TUNNEL LINING WATERSTOPS [N ALL EXTERIOR WALLS AND SLABS AT ALL CONSTRUCTION AND CONTRACTION
a. TWO-PASS f'c=6000 PSI. JOINTS.
5. REINFORCING STEEL: G. ALL CONDUITS IN THE EXTERIOR WALLS AND SLABS SHALL BE ROUTED ON THE DRY SIDE OF
a. ASTM A615 GRADE 60 fs= 24,000 PSI. THE WATERSTOPS.
b. PRECAST TUNNEL LINING-ASTM A706 GRADE 60 fs=24,000 PSI. H. THE SPACING BETWEEN TRANSVERSE CONSTRUCTION JOINTS IN THE CONCRETE ARCH LINING
6. WELDED WIRE FABRIC - ASTM A185 Fy=56.000 PSI. SHALL BE AT 30'-0" MAXIMUM MEASURED ALONG THE MINED TUNNEL CENTERLINE. UNLESS
7. STRUCTURAL STEEL: OTHERWISE SHOWN ON THE DRAVING. CHANGING THE CONSTRUCTION JOINT LOCATIONS DRAFT
0. ASTM A36 AND AS01 Fy = 36,000 PSI. AT ENDS WILL BE PERMITTED ONLY WITH THE WRITTEN ACCEPTANCE (OF THE ENGINEER). CONCEPTUAL DESIGN PENDING
b. ASTM A572 GRADE 50 Fy= 50,000 PSI. [. TRANSVERSE CONSTRUCTION JOINTS AT DIFFERENT LOCATIONS OR IN ADDITION TO THOSE SYSTEMS VENTILAT[ON
¢. SHIELD PRECAST SEGMENT LINER-ASTM A572 GRADE 60 Fy=60,000 PSI. SHOWN ON THE DRAWINGS WILL BE PERMITTED ONLY WITH THE WRITTEN ACCEPTANCE (OF AND FINAL AL IGNMENT
8. STRUCTURAL STEEL TUBING-ASTM AS00 GRADE B Fy=46,000 PSI. WHERE THE ENGINEER).
f'c 1S 28-DAY COMPRESSIVE STRENGTH J. CONSTRUCTION JOINTS IN CAST-IN-PLACE CONCRETE LININGS TO BE LOCATED AT LOCATIONS
Fy IS YIELD STRENGTH OF RADIAL WATER BARRIERS (AS SHOWN ON THE WATERPROOFING DRAWINGS).
fs IS ALLOWABLE TENSILE STRENGTH. K. CONSTRUCTION JOINTS IN THE CAST-IN-PLACE CONCRETE INVERT IN THE MINED TUNNELS D R A F T
SHALL BE 50 -0" MAXIMUM MEASURED ALONG TUNNEL CENTER LINE. 10 BE CONFIRMED AFTER
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