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NOTES:

DD-OC-2046

NO SCALE
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INSULATED GAPS

STATIC WIRE STATIC WIRE
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TRACK
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�

TRACK
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PROTECTIVE CORBEL (OPTIONAL)

(SEE NOTE 5)

PROTECTION PANEL REINFORCEMENT (TYP)

(TYP)

GROUND PLATE

PROTECTIVE FENCE

03/01/12

GRADE SEPARATED STRUCTURE

J. LAU

T. DOUNG

M. HSIAO

R. SCHMEDES

TYPICAL GRADE SEPARATED STRUCTURE GROUNDING AND BONDING

THAN TWO LOCATIONS. 

INTERCONNECTED TO THE STATIC WIRE AT NOT LESS 

ATTACHED TO THE UNDERSIDE OF THE STRUCTURE, AND 

PLATES) SHALL BE INSTALLED ABOVE THE OCS, 

IS LESS THAN 3 FEET, PROTECTION PANELS (FLASH 

BETWEEN OCS CONDUCTORS AND CONCRETE OVERPASSES 

PANTOGRAPH ZONE. WHEN THE VERTICAL CLEARANCE 

FACE, IF THE BRIDGE SOFFIT IS WITHIN THE 

INSTALLED ABOVE THE OVERHEAD LINE AT EACH BRIDGE 

5.  GALVANIZED STEEL STRIP OR ANGLE SECTION SHALL BE 

COMPONENTS THAT MEET THE REQUIREMENT. 

DESIGNER SHALL PROVIDE DETAIL ASSEMBLIES AND  

SHOWN IN DRAWING ARE GENERIC IN NATURE. THE FINAL  

4.  OVERHEAD BRIDGE GROUNDING AND BONDING DETAILS 

WITH OVERPASS STRUCTURE DESIGNER.

3.  GROUNDING DETAILS DESIGN SHALL BE COORDINATED 

ANY METALLIC ITEM BONDED TO STATIC WIRE.

ELECTRICALLY CONTINUOUS BONDED FENCE, OR 8’ FROM 

EXISTS WITHIN 8’ OF A STANDING TRAIN. 8’ FROM ANY 

NOT BE GROUNDED. THE STEP AND TOUCH POTENTIAL 

BEYOND THE STEP AND TOUCH POTENTIAL LIMIT NEED 

2.  SMALL METALLIC ITEMS, SUCH AS RAILING, FENCE ETC, 

NOT REPRESENT DESIGN.
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SYSTEMS EQUIPMENT CASE
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DIMENSION.

6.  THE GROUND PLATE SHALL BE NO LESS THAN 6"x6" IN 

SLAB AND DERAILMENT WALL.
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5.  THE GROUND PLATES ON THE AERIAL STRUCTURE SLAB 

GROUNDING AND BONDING DESIGN CRITERIA FOR DETAIL.

4.  FOR LOCATIONS OF THE GROUND PLATES, SEE 

OPERATION REQUIREMENTS.

AND STEP VOLTAGES AND ALSO MEET THE SIGNALING 
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OVERHEAD CONTACT SYSTEM DIRECTIVE
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TOR
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DIMENSION

4.  THE GROUND PLATE SHALL BE NO LESS THAN 6"x6" IN 

CLEAR OF THE PANTOGRAPH ENVELOPE.

CATENARY AND BACK TO MAINLINE TRACK CATENARY TO 

TRACK CATENARY THROUGH THE CROSSOVER TRACK 

COMPLIANT TRAINS MOVING SMOOTHLY FROM MAINLINE 

3.  THE DESIGN OF CROSSOVER OVERLAP SHALL ENSURE 

CATENARY TO THE ANCHOR.

OUT OF RUNNING CONTACT WIRE CROSSES THE OTHER 

SEPARATED BY A TYPICAL AIR GAP OF 18", EVEN WHEN 

2.  THE CROSSOVER OVERLAP CATENARIES HAVE TO BE 

NOT REPRESENT DESIGN.
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California High-Speed Train Project RFP No. HSR 11-16 

Page i 
Preliminary Ground Motion Data 

Table of Contents 

GROUND MOTION DESCRIPTION 
GROUND MOTION ZONE MAP 
DESIGN SPECTRA ZONES 1 TO 7 – OBE & MCE 
TIME HISTORY ZONES 1 TO 7 – OBE (1) 

TIME HISTORY ZONES 1 TO 7 – MCE (1) 
 
 
(1) Data points not plotted, see Attachments for data point files. 
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GROUND MOTIONS FOR PRELIMINARY DESIGN OF CALIFORNIA HIGH SPEED 
RAIL PROJECT 

 Ground motions are provided for all seven zones in the Merced to Bakersfield segments 
of the California High Speed Train Project.  The Ground Motion Zone Map defines the limits of 
these zones.  This section includes digital formats of the ground motions, developed for 
preliminary design at Operating Basis Earthquake (OBE) and Maximum Considered Earthquake 
(MCE) seismic hazard levels, and the documented plots for these motions.   

 Included are the design spectra and seven digitally formatted files of developed ground 
motions for the OBE and MCE seismic design events, respectively.  Each file includes seven 
sets of spectrally-matched motions (SMMs).  Each SMM set, denoted by a Next Generation 
Attenuation (NGA) Models number (e.g., NGA_no_1208) leading the filename, includes three 
files representing for three components in Horizontal 1 (H1-), Horizontal 2 (H2-), and  Vertical 
(V-) directions, respectively.  Each of these three files includes the number of data points, time 
interval, two dummy numbers, and the digital formats for acceleration (denoted by accel in units 
of g), velocity (denoted by vel in units of cm/s), and displacement (denoted by displ in units of 
cm) history. 

 The Word files for documented plots, ground motion metrics for selected seed motions 
and SMMs are first listed in a table.  These metrics are earthquake name, year of the 
earthquake event, station name, moment magnitude (Mw), and distance (R) for each selected 
seed motion, and peak ground acceleration (PGA), peak ground velocity (PGV), peak ground 
displacement (PGD) in H1-, H2-, and V-directions, respectively, for each SMM.  This is followed 
by 21 plates, each of which presents plots of time histories and SMM spectrum plotted against 
design spectrum for one component of the developed ground motions.  The NGA number 
appeared in the filename of digital formats also services as a reference (appeared as NGA#) to 
the documented plots of the developed ground motions.  In each plate, plots in the left show the 
time histories of acceleration (A), velocity (V), and displacement (D) of SMM.  A signed peak 
value is shown at the right of each time history plot.  Positive peak value for A, V, or D is located 
above the baseline of the time history, while negative peak value is shown below the baseline.  
In the right plot of each plate, the computed SMM spectrum is plotted against the target 
spectrum. 
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Merced-Fresno Segment, Zone 1 

 

   
Period, 
T (sec) 

Spectral Acceleration, Sa (g) 
Period, 
T (sec) 

Spectral Acceleration, Sa (g) 

MCE (5%, 950 Years) OBE (5%, 50 Years) MCE (5%, 950 Years) OBE (5%, 50 Years) 

Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical 

0.01 0.2309 0.1727 0.0771 0.0419 0.2 0.5413 0.3164 0.1809 0.0951 

0.02 0.2300 0.1730 0.0767 0.0417 0.3 0.5319 0.2376 0.1848 0.0800 

0.03 0.2417 0.2227 0.0799 0.0504 0.5 0.4389 0.1694 0.1508 0.0580 

0.04 0.2654 0.2843 0.0861 0.0581 0.75 0.3531 0.1391 0.1185 0.0469 

0.05 0.2925 0.3491 0.0933 0.0659 1 0.2863 0.1161 0.0943 0.0385 

0.065 0.3386 0.4231 0.1059 0.0770 2 0.1615 0.0750 0.0462 0.0218 

0.075 0.3693 0.4308 0.1145 0.0806 3 0.1050 0.0556 0.0275 0.0148 

0.09 0.4024 0.4087 0.1247 0.0803 4 0.0749 0.0422 0.0190 0.0109 
0.1 0.4220 0.3977 0.1313 0.0808 5 0.0606 0.0346 0.0147 0.0085 
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OBE AND MCE 
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Merced-Fresno Segment, Zone 2 

 

 

Period, 
T (sec) 

Spectral Acceleration, Sa (g) 
Period, 
T (sec) 

Spectral Acceleration, Sa (g) 

MCE (5%, 950 Years) OBE (5%, 50 Years) MCE (5%, 950 Years) OBE (5%, 50 Years) 

Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical 

0.01 0.2241 0.1631 0.0669 0.0367 0.2 0.5230 0.2884 0.1572 0.0836 

0.02 0.2234 0.1632 0.0665 0.0366 0.3 0.4792 0.2248 0.1556 0.0719 

0.03 0.2333 0.2048 0.0695 0.0436 0.5 0.3694 0.1596 0.1239 0.0537 

0.04 0.2548 0.2546 0.0753 0.0496 0.75 0.2874 0.1300 0.0939 0.0429 

0.05 0.2817 0.3085 0.0819 0.0558 1 0.2304 0.1094 0.0731 0.0351 

0.065 0.3268 0.3688 0.0935 0.0648 2 0.1261 0.0693 0.0348 0.0194 

0.075 0.3558 0.3734 0.1014 0.0681 3 0.0818 0.0494 0.0204 0.0125 

0.09 0.3929 0.3610 0.1105 0.0686 4 0.0582 0.0374 0.0140 0.0091 

0.1 0.4239 0.3628 0.1163 0.0695 5 0.0473 0.0308 0.0108 0.0071 
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Merced-Fresno Segment, Zone 3 

 

 

Period, 
T (sec) 

Spectral Acceleration, Sa (g) 
Period, 
T (sec) 

Spectral Acceleration, Sa (g) 

MCE (5%, 950 Years) OBE (5%, 50 Years) MCE (5%, 950 Years) OBE (5%, 50 Years) 

Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical 

0.01 0.2160 0.1558 0.0592 0.0319 0.2 0.5150 0.2842 0.1385 0.0764 

0.02 0.2155 0.1558 0.0588 0.0317 0.3 0.4541 0.2275 0.1331 0.0667 

0.03 0.2219 0.1896 0.0617 0.0373 0.5 0.3316 0.1597 0.1014 0.0499 

0.04 0.2419 0.2311 0.0673 0.0418 0.75 0.2375 0.1235 0.0758 0.0404 

0.05 0.2650 0.2736 0.0737 0.0464 1 0.1892 0.1051 0.0586 0.0334 

0.065 0.3103 0.3259 0.0847 0.0536 2 0.1031 0.0662 0.0275 0.0181 

0.075 0.3484 0.3393 0.0921 0.0565 3 0.0659 0.0448 0.0159 0.0111 

0.09 0.3973 0.3408 0.1003 0.0586 4 0.0463 0.0335 0.0108 0.0080 

0.1 0.4283 0.3436 0.1055 0.0607 5 0.0379 0.0278 0.0084 0.0063 
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Fresno-Bakersfield Segment, Zone 4 

 

 

Period, 
T (sec) 

Spectral Acceleration, Sa (g) 
Period, 
T (sec) 

Spectral Acceleration, Sa (g) 

MCE (5%, 950 Years) OBE (5%, 50 Years) MCE (5%, 950 Years) OBE (5%, 50 Years) 

Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical 

0.01 0.2498 0.1868 0.0761 0.0407 0.2 0.5745 0.3358 0.1775 0.0941 

0.02 0.2482 0.1867 0.0757 0.0405 0.3 0.5556 0.2482 0.1789 0.0792 

0.03 0.2613 0.2408 0.0790 0.0489 0.5 0.4538 0.1790 0.1441 0.0569 

0.04 0.2870 0.3074 0.0854 0.0563 0.75 0.3654 0.1471 0.1117 0.0450 

0.05 0.3160 0.3772 0.0927 0.0638 1 0.2969 0.1230 0.0875 0.0363 

0.065 0.3655 0.4567 0.1056 0.0747 2 0.1677 0.0795 0.0421 0.0199 

0.075 0.3982 0.4646 0.1143 0.0785 3 0.1101 0.0595 0.0247 0.0134 

0.09 0.4334 0.4402 0.1244 0.0801 4 0.0787 0.0452 0.0168 0.0097 

0.1 0.4542 0.4280 0.1310 0.0819 5 0.0639 0.0372 0.0130 0.0076 
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Fresno-Bakersfield Segment, Zone 5 

 

 

Period, 
T (sec) 

Spectral Acceleration, Sa (g) 
Period, 
T (sec) 

Spectral Acceleration, Sa (g) 

MCE (5%, 950 Years) OBE (5%, 50 Years) MCE (5%, 950 Years) OBE (5%, 50 Years) 

Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical 

0.01 0.2810 0.2102 0.0848 0.0500 0.2 0.6267 0.3663 0.1972 0.1061 

0.02 0.2824 0.2124 0.0841 0.0498 0.3 0.6091 0.2721 0.1976 0.0875 

0.03 0.2937 0.2705 0.0881 0.0614 0.5 0.5067 0.1880 0.1590 0.0633 

0.04 0.3195 0.3422 0.0955 0.0727 0.75 0.4190 0.1554 0.1236 0.0504 

0.05 0.3505 0.4183 0.1039 0.0843 1 0.3431 0.1305 0.0973 0.0409 

0.065 0.4017 0.5019 0.1186 0.0994 2 0.1959 0.0850 0.0463 0.0223 

0.075 0.4360 0.5087 0.1286 0.1032 3 0.1290 0.0639 0.0273 0.0150 

0.09 0.4731 0.4805 0.1399 0.1012 4 0.0929 0.0489 0.0186 0.0109 

0.1 0.4953 0.4667 0.1472 0.1008 5 0.0762 0.0407 0.0145 0.0086 
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PLATE C-5. ZONE 5 DESIGN SPECTRA: 
OBE AND MCE 
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Fresno-Bakersfield Segment, Zone 6 

 

 

Period, 
T (sec) 

Spectral Acceleration, Sa (g) 
Period, 
T (sec) 

Spectral Acceleration, Sa (g) 

MCE (5%, 950 Years) OBE (5%, 50 Years) MCE (5%, 950 Years) OBE (5%, 50 Years) 

Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical 

0.01 0.3354 0.2508 0.0999 0.0587 0.2 0.7398 0.4324 0.2272 0.1259 

0.02 0.3379 0.2541 0.1001 0.0590 0.3 0.7158 0.3198 0.2247 0.0987 

0.03 0.3515 0.3238 0.1040 0.0717 0.5 0.5940 0.2185 0.1824 0.0678 

0.04 0.3837 0.4111 0.1126 0.0838 0.75 0.4852 0.1775 0.1414 0.0536 

0.05 0.4227 0.5045 0.1227 0.0974 1 0.3942 0.1485 0.1101 0.0431 

0.065 0.4863 0.6076 0.1399 0.1168 2 0.2226 0.0960 0.0530 0.0239 

0.075 0.5286 0.6167 0.1516 0.1240 3 0.1479 0.0728 0.0311 0.0160 

0.09 0.5733 0.5823 0.1647 0.1250 4 0.1064 0.0557 0.0214 0.0117 

0.1 0.5991 0.5646 0.1730 0.1257 5 0.0870 0.0462 0.0166 0.0092 
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Fresno-Bakersfield Segment, Zone 7 
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PLATE C-7.  ZONE 7 DESIGN SPECTRA: 
OBE AND MCE 

CALIFORNIA HIGH SPEED TRAIN PROJECT 
MERCED TO BAKERSFILED, CALIFORNIA 
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California High-Speed Train Project RFP No. HSR 11-16 

Page i 
Record of Survey and Control Monument Data 
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S180
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the County of Madera, from the intersection of Highway 99 and Avenue 7, proceed east along
Avenue 7, 0.5 mile to the Monument on the left.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 51’ 04.95968” N
Longitude : 119° 56’ 15.92989” W

California Coordinate System (CCS83) US Survey Feet
Zone 3 Northing : 1768853.66

Easting : 6726185.98 Comb. Factor: 1.00004257

Zone 4 Northing : 2194397.68
Easting : 6287297.21 Comb. Factor: 0.99993960

VERTICAL
US Survey Feet Method

NAVD88: Not established Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\MDS S180.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S180

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S180 4.80 2-1/2” BRONZE DISK

4.94
RP4 5.15 5/8” REBAR LS 4430

4.77
RP3 4.51 NAIL & TAG LS 4430

4.87
RP2 5.12 5/8” REBAR LS 4430

4.88
RP1 4.58 NAIL & TAG LS 4430

4.70
S180 2-1/2” BRONZE DISK

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\TIESHEETS\MTS S180.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S182P
Date: 10/19/2010

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the County of Fresno, City of Fresno, from the intersection of Golden State Boulevard and
Kathryn Drive, southeasterly 510 feet along Kathryn Drive to the monument, 1.0 feet behind the
back of walk on the southwesterly side of Kathryn Drive.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 50’ 00.81370” N
Longitude : 119° 55’ 05.93458” W

California Coordinate System (CCS83) US Survey Feet
Zone 3 Northing : 1762400.74

Easting : 6731915.56 Comb. Factor: 1.00004703

Zone 4 Northing : 2187855.88
Easting : 6292923.69 Comb. Factor:   0.99993801

VERTICAL
US Survey Feet Method

NAVD88: 300.64 GPS
The orthometric height was determined by two, one-hour GPS observations, using GEOID09 and CGPS ellipsoid
heights. Equipment used included fixed height 2.000 meter rods, Trimble 5700 receivers and matching Zephyr
Geodetic antennas.

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\MDS S182P.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
W. Hoff J. TERRY R. WILLIAMS

DATE OF SURVEY:
10/19/2010

DESIGNATION:

S182P

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description

S182P 4.96 2-1/2” BRONZE DISK
5.89

RP2 5.57 5/8” REBAR LS 4430
5.17

RP1 5.31 CHISELED “X”
4.78

S182P 2-1/2” BRONZE DISK

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\TIESHEETS\MTS S182P.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S184
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the City of Fresno, County of Fresno, from the intersection of Golden State Boulevard and
Barstow Avenue, proceed westerly along Barstow Avenue, 250 feet to the Monument on the left.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 48’ 55.14614” N
Longitude : 119° 53’ 20.14568” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2181134.27

Easting : 6301461.66 Comb. Factor: 0.99993663

VERTICAL
US Survey Feet Method

NAVD88: 306.24 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\MDS S184.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S184

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S184 5.79 2-1/2” BRONZE DISK

5.86
RP4 5.65 NAIL & TAG LS 4430

5.36
RP3 5.52 NAIL & TAG LS 4430

5.50
RP2 5.24 NAIL & TAG LS 4430

5.53
RP1 5.71 NAIL & TAG LS 4430

5.66
S184 2-1/2” BRONZE DISK

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\TIESHEETS\MTS S184.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S186
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the City of Fresno, County of Fresno, Monument is at the northeast corner of Ashlan Avenue
and Marty Avenue.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 47’ 36.64259” N
Longitude : 119° 51’ 25.10077” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2173110.51

Easting : 6310744.91 Comb. Factor: 0.99993598

VERTICAL
US Survey Feet Method

NAVD88: 294.70 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\MDS S186.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S186

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S186 5.99 2-1/2” BRONZE DISK

4.45
RP4 4.22 NAIL & TAG LS 4430

4.75
RP3 4.68 NAIL & TAG LS 4430

5.68
RP2 5.36 NAIL & TAG LS 4430

6.00
RP1 6.22 NAIL & TAG LS 4430

5.59
S186 2-1/2” BRONZE DISK

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\TIESHEETS\MTS S186.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S188
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the City of Fresno, County of Fresno, from the intersection of Weber Avenue and Clinton
Avenue, 150 feet west to the Monument on the left.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 46’ 18.48573” N
Longitude : 119° 50’ 04.91204” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2165149.42

Easting : 6317198.08 Comb. Factor: 0.99993487

VERTICAL
US Survey Feet Method

NAVD88: 296.43 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\MDS S188.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S188

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S188 5.25 2-1/2” BRONZE DISK

3.01
RP4 3.30 NAIL & TAG LS 4430

3.82
RP3 3.46 NAIL & TAG LS 4430

4.37
RP2 4.60 NAIL & TAG LS 4430

5.01
RP1 4.69 NAIL & TAG LS 4430

5.09
S188 2-1/2” BRONZE DISK

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\TIESHEETS\MTS S188.DOC

14 of 28

03
/0

7/
20

12
 R

FP
 H

SR
 1

1-
16

CONSTRUCTION PACKAGE 1 - SURVEY CONTROL MONUMENT DATA AND TIE SHEETS 10 of 24



California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S190
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the City of Fresno, County of Fresno, Monument is 300 feet north of the Belmont Avenue and
Weber Avenue split.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 45’ 03.83038” N
Longitude : 119° 48’ 49.59979” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2157547.30

Easting : 6323261.08 Comb. Factor: 0.99993437

VERTICAL
US Survey Feet Method

NAVD88: 288.96 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S190

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S190 4.40 2-1/2” BRONZE DISK

1.40
RP4 1.70 NAIL & TAG LS 4430

5.47
RP3 5.29 NAIL & TAG LS 4430

5.19
RP2 5.43 NAIL & TAG LS 4430

3.13
RP1 2.93 NAIL & TAG LS 4430

4.56
S190 2-1/2” BRONZE DISK

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\TIESHEETS\MTS S190.DOC

16 of 28

03
/0

7/
20

12
 R

FP
 H

SR
 1

1-
16

CONSTRUCTION PACKAGE 1 - SURVEY CONTROL MONUMENT DATA AND TIE SHEETS 12 of 24



California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S193P
Date: 9/14/2010

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the City of Fresno, County of Fresno, 450 southerly along Cherry Avenue from the intersection
of California Avenue, 7.8 feet westerly of the west curb face of Cherry Avenue, 11.8 feet
northeasterly of the northeasterly curb face of G Street.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 43’ 12.41590” N
Longitude : 119° 46’ 54.71065” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2146202.84

Easting : 6332518.62 Comb. Factor: 0.99993347

VERTICAL
US Survey Feet Method

NAVD88: 286.04 GPS
The orthometric height was determined by two, one-hour GPS observations, using GEOID09 and CGPS ellipsoid
heights. Equipment used included fixed height 2.000 meter rods, Trimble 5700 receivers and matching Zephyr
Geodetic antennas.
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
W. Hoff M. Zwissler

DATE OF SURVEY:
9/10/2010

DESIGNATION:

S193P

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S193-P 4.12 2-1/2” BRONZE DISK

3.90
RP3 4.29 5/8” REBAR LS 4430

4.45
RP2 4.75 NAIL & TAG LS 4430

5.52
RP1 5.31 CHIS. “X” IN TC

4.60
S193-P 2-1/2” BRONZE DISK
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S195
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the City of Fresno, County of Fresno, Monument is at the northwest quadrant of the intersection
of North Avenue and Golden State Frontage Road.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 41’ 32.98066” N
Longitude : 119° 45’ 10.59429” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2136079.76

Easting : 6340915.81 Comb. Factor: 0.99993254

VERTICAL
US Survey Feet Method

NAVD88: 291.36 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.

T:\13259DCAHST\SUR\DWG\CONTROL_MONUMENTS_TYPICAL\DATASHEETS\MDS S195.DOC
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S195

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S195 5.69 2-1/2” BRONZE DISK

5.32
RP4 5.11 NAIL & TAG LS 4430

5.54
RP3 5.67 NAIL & TAG LS 4430

5.31
RP2 5.10 NAIL & TAG LS 4430

5.05
RP1 5.24 NAIL & TAG LS 4430

5.59
S195 2-1/2” BRONZE DISK
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S198
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the County of Fresno, from the intersection of Cedar Avenue and American Avenue, proceed
west along American Avenue, 0.2 mile to the Monument on the left.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 39’ 48.08548” N
Longitude : 119° 45’ 27.95290” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2125483.45

Easting : 6339418.46 Comb. Factor: 0.99993222

VERTICAL
US Survey Feet Method

NAVD88: 288.65 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S198

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S198 5.29 2-1/2” BRONZE DISK

5.42
RP1 5.14 NAIL & TAG LS 4430

5.51
RP2 5.74 5/8” REBAR LS 4430

5.81
RP3 5.46 5/8” REBAR LS 4430

5.08
RP4 5.31 NAIL & TAG LS 4430

5.12
S198 2-1/2” BRONZE DISK
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S200
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the County of Fresno, from the intersection of Cedar Avenue and E. Adams Avenue, proceed
west along E. Adams Avenue, 0.2 mile to the Monument on the left.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 38’ 03.47121” N
Longitude : 119° 45’ 32.88179” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2114907.66

Easting : 6338933.28 Comb. Factor: 0.99993224

VERTICAL
US Survey Feet Method

NAVD88: 284.41 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S200

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S200 5.31 2-1/2” BRONZE DISK

5.09
RP4 5.32 5/8” REBAR LS 4430

5.34
RP3 5.08 5/8” REBAR LS 4430

5.00
RP2 5.27 NAIL & TAG LS 4430

5.22
RP1 5.03 NAIL & TAG LS 4430

5.36
S200 2-1/2” BRONZE DISK
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S202
Date: 11/17/2011

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the County of Fresno, from the intersection of Cedar Avenue and Manning Avenue, proceed
west along Manning Avenue, 0.1 mile to the Monument on the left.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 36’ 18.80457” N
Longitude : 119° 45’ 25.45646” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2104318.67

Easting : 6339455.01 Comb. Factor: 0.99993259

VERTICAL
US Survey Feet Method

NAVD88: 278.34 Levels/GPS
Vertical elevations were established from differential levels between primary control monuments.
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
J. TERRY R. WILLIAMS

DATE OF SURVEY:
9/20/2011

DESIGNATION:

S202

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S202 5.07 2-1/2” BRONZE DISK

5.19
RP4 5.35 NAIL & TAG LS 4430

5.01
RP3 4.74 5/8” REBAR LS 4430

5.41
RP2 5.64 5/8” REBAR LS 4430

5.37
RP1 5.16 NAIL & TAG LS 4430

4.98
S202 2-1/2” BRONZE DISK
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California High-Speed Train Project

SURVEY CONTROL MONUMENT DATA SHEET Sheet            of

Designation: S204P
Date: 9/14/2010

Monument Description:
2 ½” Bronze Disk in 1” Iron
Pipe in 8” Concrete Pier

To Reach:
In the County of Fresno, north side of Floral Avenue, 0.28 mile west of Chestnut Avenue, 700 feet
east of the centerline of railroad tracks.

HORIZONTAL
DATUM: NAD 83 (NSRS2007) EPOCH: 2007.00

Geodetic Coordinates Degrees Minutes Seconds
Latitude : 36° 34’ 35.14633” N
Longitude : 119° 44’ 30.21848” W

California Coordinate System (CCS83) US Survey Feet
Zone 4 Northing : 2093801.33

Easting : 6343877.62 Comb. Factor: 0.99993302

VERTICAL
US Survey Feet Method

NAVD88: 275.93 GPS
The orthometric height was determined by two, one-hour GPS observations, using GEOID09 and CGPS ellipsoid
heights. Equipment used included fixed height 2.000 meter rods, Trimble 5700 receivers and matching Zephyr
Geodetic antennas.
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California High-Speed Train Project

SURVEY CONTROL MONUMENT TIE SHEET Sheet            of
PARTY CHIEF:
W. Hoff M. Zwissler

DATE OF SURVEY:
9/09/2010

DESIGNATION:

S204P

Station Back (+) H.I. Fore (-) Elevation Adj. Elev. Description
S204-P 4.44 2-1/2” BRONZE DISK

4.57
RP3 5.12 5/8” REBAR LS 4430

5.51
RP2 5.65 5/8” REBAR LS 4430

5.22
RP1 4.84 5/8” REBAR LS 4430

4.75
S204-P 2-1/2” BRONZE DISK
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