Notes on Using Site_Amp programs.

1. Install the programs into a folder. In my case, it is C:\site_amp\programs. The program
that | use most often is site_amp_batch; that is the program I use in these notes.

2. Create an ascii file with the velocity model. | usually use the extension *“.mdl” for this file,
but it can be anything. Sometimes | use Excel to make this file, saving it as an ascii file. The
file can have an arbitrary number of header lines, the units can be km, km/s or m, m/s. The
depths can be thickness (in which case the model is a stack of constant velocity layers) or depth
to bottom. If the first depth = 0.0, the program assumes that the model is made up of a series of
layers with linear velocity gradients between the specified depth, velocity points. Density can
also be specified, although | usually let the program use a value from a velocity-density relation
given in Boore (2016). The model file can be placed in any folder. In the example here, the
folder is C:\density_velocity\work. This is the working folder for a number of results shown in
Boore (2016). Here is a model file for the BJ97gr760 velocity model given in Table 1 of Boore
(2016).

Filename: table_1 vel.mdl

Z(km) Vs(round)

0.000 0.314
0.001 0.314
0.001 0.427
0.002 0.512
0.003 0.569
0.005 0.649
0.008 0.731
0.011 0.793
0.014 0.843
0.018 0.898
0.022 0.944
0.030 1.020
0.044 1.176
0.064 1.348
0.082 1.474
0.102 1.594
0.126 1.718
0.150 1.826
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0.190 1.984

0.250 2.080
0.300 2.147
0.450 2.308
0.550 2.393
0.650 2.467
0.800 2.561
0.900 2.614
1.000 2.663
1.450 2.839
2.050 3.014
2.400 3.094
2.850 3.180
3.400 3.271
4.000 3.357
5.200 3.418
6.650 3.478
7.850 3.519

The column labels can be anything (they are for the convenience of the user). In this case the

model has a 0.001 km (1 m) thick constant velocity layer at the top, underlain by a model with
linear dependence of velocity on depth, starting from 0.427 km/s at 0.001 km to 0.512 km/s at
0.002 km, then 0.569 km/s at 0.003 km, etc.

3. Edit the control file for the program site_amp_batch. Here is the control file, most
conveniently named site_amp_batch.ctl and placed in the same folder as the model file
(C:\density_velocity\work in my case). | used for the site amplifications that were used to create
Table 2 in Boore (2016).

IControl file for site_amp_batch
I Revision of program involving a change in the control file on this date:
10/04/10
IName of summary file:
site_amp_batch.sum
1Are the velocities from a suspension log survey?
1If yes, assume that the velocity value is at the midpoint of the layer
N
Velocity for first layer (0 = use the first velocity of the input)
1 Use this for sensitivity studies of vavg for PS log models that do not
! extend to the surface.
0.0
1Depth to bottom (d2b) or layer thickness (thk) (note: a value of 0.0 for
Ithe first depth from the model file will signal that the model is a
Ipiecewise continuous model)?
d2b
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! thk
ILines to skip to reach data (<0, use skipcmnt; 0, skip none; > 0, specify)

1
16
14
1Use density in model file?
n
ly
ldens_default (if layer density = 0.0, either because the densities from the
I input file are to be used, but these are 0.0, or because the density is not
! to be obtained from the input file, then use this as the layer density unless it
1'is 0.0, in which case obtain the density from my density--velocity
! subroutine):

0.0

1Use Q from model file (note that Q < 1.0 is taken is 1/Q)?
N
'Y
I kappa for computation (enter 0.0 for no kappa computation):
10.025 ! For Fea96, as implemented by Yenier and Atkinson
0.035 1BJI7 (I think)
10.040 ! Kamai
INcolumns to read, column numbers for depth or thickness (allows for the first column
Ibeing an index),velocity, density, and Q (note that if density and/or Q are not read
Ifrom the file, the column numbers for these variables will be ignored. But dummy
lvalues need to be included in the control file).
I WARNING: Be careful to maintain consistency between whether density and/or Q
I are read from input file and the entries below. For example, suppose the input file
I contains thickness, vs, density, and Q. Then the following table illustrates the
I proper input for Ncolumns, etc:
! Density from input Q from input Ncolumns, etc

! N N 21234
! Y N 31234
! Y Y 41234
! N Y 412 34 (I'mnot sure that this works)

1 If specified incorrectly, the program will probably work, but the velocity
I model will be incorrect. ALWAYS CHECK THE VELOCITY MODEL IN THE OUTPUT FILE!
21200
IEnter units of velocity (kps, mps) (depth units are assumed to be consistent
lwith the velocity units---km for kps and m for mps):
kps
I Mps
Iv_ref, dens_ref for amp calculation (dens_ref = 0.0 means that it will be obtained from
I my relation between vel and dens; if dens_ref /= 0.0, then it will be used even if
1 "Use density from model file" is N):
35272
1Angle of incidence at source level (in degrees):
00.0

C:\smsim\ofr\Notes_on_Using_Site_ Amp_Programs.v01.doc



IEnter freqlow, freghigh, nfreq (if nfreq = 0, then the program will compute

lamplifications at frequencies corresponding to the depths of interfaces, but

Istill need placeholders for freqlow and freghigh):

0.01 50 1200

ILog-spaced frequencies?

Y

ICharacter string to append to end of each input file to create

Ithe name of the output file (be sure to include the period if wanted):
.Site_amp_batch.k035.asc

IList of input files

IMake sure that there are no blank entries!

IThe format of the input are consecutive columns containing the

ldepth/thickess and velocity, after header lines starting with "!"

table_1 vel.mdl

stop

4. Run site_amp_batch. This is run from the command prompt, and | imagine that it is here
that people unfamiliar with command prompt windows and the old days of DOS will encounter
difficulties, although the procedure is simple.

First, open a command prompt in the folder containing the model and control files. | do this by

a) using Windows Explorer to navigate to the desire folder . Here is a screen shot:

@Back A > ) ir }.7 Search |L Fulders_ 3 x n ' }é Lj ::]

Address _) Lo \dEnsit_y'iveluut\«'-\:l-'urk

Falders X | Name Size | Type Date Modified
D tspp ~ lﬂslte_amp_hatm.tﬂ 4KB CTLFile 8/27(2015 12:43 PM
{23 univ_of_granada_2008 @tah\e_l_vEI.de.slte_amp_hatdmk[liE.asc 275KB ASCFile 8/24/2015 2:53PM
{2 vita_for_usgs_prof_page_files sihe_amp_batm.sum 1KE SUMFie 8/24/2015 2:53PM
{5 ws30_ssa-esupp tab\e_l_vel.mdl 1KB  Simulink mdl files 8/24/2015 2:51PM
) zips % dens_vp_vs_daves_notes.xls.dt S5KB CoStatDataFie 8/23/2015 7:17 PM
{C3) daves_notes @dans_vp_vs_daves_nutes.x\s 41KB Microsoft Office Exc... 8/23/2015 7:16 PFM
{2 dds-7_seekins_strong_motion_compilation dens_vs_ma\;ne_dara.anhaz_dara‘\ngx_hny.xpand_nsar_}[ll]mps‘drav\' S5KB CoPlot Draw File 8/23/2015 5:18 PM
) del ] dens_vs_mayne_data.anbaz_data.logx_liny.xpand_near_300mps.png 76 KB PNG Image 8/23/2015 5:17 PM
[#(5) delta_sigma_&_ena_quakes dens_vs_mayne_data.anbaz_data‘\ogx_hnv.dra',\' 5KE CoPlot Draw File 8/23(2015 5:16 PM
[#{2) delta_sigma_update_9_ena_quakes "_'] dens_vs_mayne_data.anbaz_data.logx_liny.png 74KB PNG Image 8/23f2015 5:05PM
=3 density_velodity dEns7\:5jsjnbazhagan)\wﬂ'nuutﬁimaga‘Iugxfliny‘draw 4KE CoPlot Draw File 8/232015 4:20 PM
{5) adistribution % check_equations_in_notes.xls.dt 1KE CoStatDataFile 6/29/2015 8:20 FM
) anbazhagan izi4‘]l:hel:k_equahnr’vs_ln_nnhes.)<Is 19KB Microsoft Office Exc... 6/29/20158:20 PM
{3 correspondence dens_vs_vs_anhazhagan_'.\'\mnut_lmagE‘draw 4KB CoPlot Draw File 6/26(2015 6:38 PM
) daves_notes :_| dens_vs_vs_anbazhagan_without_image.png 46 KB PNG Image 6/26/2015 6:38 PM
) figures_for_paper %] dens_vs_vs_anbazhagan_without_image. expand.png 52KB PNG Image 6/26(2015 6:37 PM
{2 mayne dEns7\«'5)'sjnbazhagan)\wﬂ'noutﬁimaga‘Expand.draw 4KB CoPlot Draw File 6/26(2015 6:37 PM
{2 paper -_t dens_vs_vs_anbazhagan_without_image. pdf 156 KB Adobe Acrobat7.0... 6/25/20156:52PM
{3 references_and_notes ‘E dens_vs_vs_anbazhagan_base.pdf 1,267KB Adobe Acrobat 7.0 ... 6/25{2015 6:44PM
) work dens_vs_vs_anhazhagan_hase.draw 4KB CoPlot Draw File 9/4/2014 8:40 AM
D zips .:] dens_vs_vs_anbazhagan_base.png 47KB PNG Image 9/3/2014 1:40 PM
53 dewey \ check_density_kps.dt 4KB CoStatData File 10/14/2010 4:40 PM

b) I highlight the path in the Address bar, right click, and choose “Copy”.

c) In an open Command Prompt window | type “cd” and then with the cursor in the window, |
right click and choose paste. This gives this:
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@ table_1_vel.mdl
dens_vp_vs_daves_notes.xls.dt

l'—qﬂdens vp vs daves notes.xls

de o |

ﬂde

de

h4.-11./2803
B4.,12.2803

B4.-11.-2803
P6./87,1995
B8/15,1995

l'—qﬂcl'
de

<DIR>

2555 File<s>
43 Dird(s>

C:xsmzim>dir b “smeimw*.% > dipr.lst

Edl
‘F C:vdave web-~daves_notes>cd C:wdensit

1KB  Simulink mdl files
5KB CoStatData File
41KB Microsoft Office Exc...

wr?b@p2A.thl
wr?61pAA._dt
wr?bipBB . thl
wr?62pld. dt
wr?62pAA._thl
wr?b_pga.dt
ur?6_pga.thl
WUSHSTD.OUT
WUS_EXP.DAT
WUS_OLD.DAT
WUS_SRC1.DAT
WUS_SRC2.DAT
WUS_STD.DAT

zips
? ZIPS_CL.BAT

.63
315,820,317 bytes
614,.478,131.712 hytes free

_velocituswork

§/24/2015 2:51PM
8/23/2015 7:17 PM
8/23/2015 7:16 PM
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4]

check_density.draw
ﬂ check_density_mps.out
M ched:_density.exe

AN cdmrds Amimmibes Fm

CoPlot Draw File
OUT File
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EAn Cil-

KB
TKB
434 KB

1D

Pressing Enter then changes to the desired folder, as shown here:
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5KB CoStatData File
41 KB

TN TN YT~

Microsoft Office Exc...

3/2/2007 2:03PM
3/2/2007 2:02PM
3/2/2007 2:02PM

FIINAT AT AR

QAT EM L Ed L TIT

8/23/2015 7:17 PM

8/23/2015 7:16 PM
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chedk_density.draw

#lcheck densitv mos.out

-

5KBE CoPlot Draw File
7EKBE OUT File

3/2/2007 2:03 PM
3/2/2007 2:02 PM

Second, run site_amp_batch. Because | can never remember the path to the location of the
program, | store it in a file (in my case, C:\site_amp\programs\
command_strings_for_site_amp_programs.txt). Here are the contents of that file:




C:\site_amp\programs\site_amp
C:\site_amp\programs\site_amp_batch
C:\site_amp\programs\layr2plt
C:\site_amp\programs\layr2plt_col2file
C:\site_amp\programs\f4nrattle
C:\site_amp\programs\pwr2layr

C:\site_amp\programs\nrattle

Using a text editor (NotePad, TextPad, etc) | select C:\site_amp\programs\site_amp_batch
and chose copy.

| then paste this into the Command Prompt window, as this shows:
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Pressing “Enter” runs the program. The program asks for input, as this screenshot shows.



| | #TTENMENT_NErrmanns_emall-nratoe. out gRO LU Fne

T attachment herrmanns email-theory. pdf 31KB Adobe Acrobat 7.0 ...
=] [y - o x|
3| =
=0 wr962p88. thl -
[ bs 12:21 wr?6_pga.dt
o 11:44 wr?6_pga.thl c...
b Ag:56 WUSKSTD.OUT
1 A7:43 WUS_EXP.DAT
bj 12 :88 WUS_OLD.DAT
&g 85 :51 WUSSRC1-DAT -
i A?:34 WUS_SRC2.DAT
ﬂB- 12,22,1995 il WUS_STD.DAT
ﬂs; A8 18,2815 <DIR> 2ips
28: A2 /86,2803 : AM 2.637 ZIPS_CL.EAT
g 2555 File<s> 315,820,319 bytes
&' 8: 43 Dir<s> 614.478.131,712 bytes free

iy . . . .
Jd‘ C:nsmzin>dirsbh Ssmeimn*.% > dir.lst

ﬂcl- C-sdave_websdaves_notes>cd C:indensity velocityswork

ELNC - denzity_velocityswork>C:\site_amphprograms™site_amp_batch

Sd
ﬂcl- Enter name of control file C(cr=site_amp_hatch.ctl; ctl-hrk to
B
Fd_nrattie bat 1KB MS-DOS Batch File

= d_prattle. msg 1KB Outlook Item

By naming the control file “site_amp_batch.ctl”, I then only need to press Enter to finish the
program execution. Here is what is shown in the Command Prompt window:

ﬂ attachment_herrmanns_email-nratte. out 8KB OUT File 1
X attachment herrmanns email-theory.pdf 31KE Adobe Acrobat7.0... 1
ESLS o | _ol = 3
& -[oix)f 2
o8 19,1995 B5:51 PH 947 WUS_SRC1i.DAT
ﬂtﬂ B8.-19-1995 @7:34 PH 947 WUS_SRCZ.DAT 1
iﬂbj 12-22-1995 892:15 PH 1.774 WUE_STD.DAT o 1
bi B8 -18-2815% B84:31 PH <DIR> zips 1
aR? A6 -2003 10:36 nM 2.637 ZIPS5_CL.BAT
b 2555 File<s> 315,828,317 hytes 1
.._{]_‘ij 43 Diris> 614.478,.131.712 hytes free 1
LY EMC - cnsimddirsh Semsimsex > dir. st &,
a’|B: 5
25 C:nsmsimdecd C:indave_websdaves_notes ;
EYI-MIC - “dave_web~daves_notes>dirsonsbh % > dir.lst 1
?g C:sdave_websdaves_notesz?cd C:sdensity velocityswork ;
Fla C:sdenzity _velocityswork>Cossgite_ampsprogramnsszsite_amp_batch 1;
Eld. Enter name of control file {cr=site_amp_batch.ctl: ctl-hrk to guit>: 7
- d 3
Ecl- Azzuming the model to he PIECEWISE CONTINUOUS; if not, stop program using ctl- -
@hrk, modify input file, and start again. E
EELNFINISHED ——— Loop back for another case 8
Ed. _velocitysuwork? L
= | ——— 1
[Fd_rrattle.bat 1KB MS-DOS Batch File 4
2=l d_nratte.msg 1KB Outlook Item 4
[Fd_rrattle_ratios.bat 1KB MS5-DOS Batch File 8



The output file that is created by the program (table_1_vel.mdl.site_amp_batch.k035.asc in my
case) has a lot of information, which I will not take the time to discuss here. | recommend
playing around with various options in site_amp_batch, looking at the output. Also consult the
SMSIM manual (Boore, 2005); although it is quite out-of-date, it does contain some useful
information.
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