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1. [FL&IC

Mg OIRTHEROMEINC, PEB IO SHHT HERPRFICLETHH T LEE D
ETHAR. Labic, BERL TR HIERASEE, KEREREZFIR LW
b 5 MM, BRI X 2R, WREEEN, b5viEFA-Y vIoRERE
THO, ThODHEPSIE, MEMOISEICET 2ERIBONIGELHDM, £
Nd, WAWAREEL LCEARRGETH D, RENICD, BROBECD L O
b5, CORDMEFOSTEICETIERODRVOPBRRTHS., £DX S5HRT, fl
LB THEHESEEZMUET 2 HELRENT S 20, LEOGENPLDLTRL, ME
FEOTEPLIEBEINTERLDTDHS.,

B, AR EVHIBIEGER 7L — T O A4, RNEC X% SWOREELZEHEL,
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Fig. 1. The map of Tokyo Metropolis showing the locations
of the observation sites.

KHETZEIARZBEILEE L. LPLEREBOL S, £2H5 038 3Bk
DTWLDDOREEFERT H720NE, TOEIHPLRTES LTLRE 50m BED
Wiz NEL TS, Zofew, Table 1 IWRT X SICEE LT, S2EOMBESFIHET S
Tr&l7c, Table 1 Ol 1~6 ¥ TCIIREARF/ME, HA 7~8 13 B KT
AT, M 10~11 BITHKEDITcH D (Fig. 1 2R), wWFhd, IEf 40 £, 5
B KSR\, HIFETIRD = F A RIC X 51Ehic & A TH S, ik,
H 1203, BEe -2 BE ERLTWS LIS THD, r—2BORB L LFOWER
BIZBDIEDTMRIDDTH D,
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Table 1
Fis Bl
No. Location T #E i
1 By NI

Yukigaya Junior High School

2 bR LA
Ikegami Primary School

3 kT2 R i)
Ikegami 2nd Primary School

4 RErmE r o SEEHT
Omori Senior High School

5 B r ACIFET
Onnazuka Primary School

6 RIREE 3 /ML r RFMTH
Omori 3rd Primary School

7 R 15 gk RS TEE T
Adachi 15th Junior High School

8 A 2 , ,
Senju 2nd Primary School

9 R ks 7 TR R AT
Adachi 1st Junior High School

10 EORTER 3 ep2fis LHEXFEITETH
Sunamachi 3rd Junior High School

11 WHTEE 2 il ” » ATH
Sunamachi 2nd Junior High School

12 L3 AR kT REFX_b i T

Ekota Controlling Radio Relay Station

3. EERAELLUHERE

SWIERD K SIC LCRES /2, Tibh, BoHr L, EFCAKEEE,
Kcezhizbkic, X 3m, f 50cm, EX bem O—iR (nbH) 2BEE, 2oLk
AN Z oy 2 ORiRE DR THEEEZ 2T, RO—WE»FoTK BRIzl nwi, DX
SIWHFIIEERMCIEL LT SH F2HETELELONS, LBRKEZ ENDIE,
W EMA & DEMEZTEC XL TEHRDTHY, HERBOLLSTHS, BETE, 0.3
~30 ¢c/s DRIDMBYNTH UHDEESHEIOMMEEC AT 5 X SifEbhiz. BEERD
B 0.3 B0 ETKPHRMAEBRGINE 2, ZHRMBRMOBRA » Ve /7 7ICEELT
R L7z,

R0 EE: (Table 1~6) TI%, Fig. 2 WRT X 5, WZH2EEL, ZEERZH
UTeds, BT, BMCBERZEEL, MEHE2E» Lz (Fig. 8 2R). Thbb
HiEClE, ROUJORERERL, BETHE, WREeMichi s elialEd s t%x
RIZLIDTH 5.
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¥, EERESHIZIBZHMTEELFTLT, »ILTHEEZTBEICCE PIRIC X 5L
{77 D7z,

4. BEOH

ZD X5 LTELN data 250D STRICEIT S THEEIREE, £<L DHBE, KO
X ShFECTITbh/,

a. Paste up #{Ebh (Fig. 3, Fig. b 2R) £WRITHI 2B OERRILE L 5,
FEORIEE DT 5,

b. Particle orbits @& (Fig. 4, Fig. 6 &), HoOWELZIAN, LoMEZEDR

3

—|6 20 16 16 + 16 16
¥ Vv Vv v ¥ v v
SHtest f—f eeroeeeb — b - b —
4 A + * 2 » -
D C A B E F G
P test o oreroveos > - -
ms
500¢ SH-Protile ] 500 P-Protile
400} 1 400
G \‘\‘
300} ] 300}
F Foea .
£ \\ . E -
2oo+9‘*\“*N*\*\‘\K\\- 200|g
17 SN 100} it
P e I P — s
0 10 20" % 10 20™
C A C A
o™ - - ;
: Vsi=80~90nys : Vpi=280~300mys
5 - : = Vpe=1600~2000mss
o Vs2:180~200mss
10 - -
depth Vs3:340~360m/s
M transverse setting O P waves A Other phases
[0 vertical setting ® S waves
<1 3 comp. ® Surface waves

Fig. 2. Experimental procedures and examples of seismic
profile (Omori 3rd primary School).
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Fig. 3. The paste-up of seismograms of the S-Test at different
distances at the Omori 8rd Primary School.
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55,

c. Phases DIUBRFHAT, FNEFNOERMBEELZ DD, EERE»D D,

d. Noise & LCPEBHT, HEEDSHEOHEEI DD RVIEETE, Rayleigh 37
DHREZBRT 5.

e. Data B3 7WEITIE, FTBORERT 5.
AETCILELRLTWZT LT, BRI DAL EEE, BlchsED
FAEBEETA0ERTC, SHETHE 1 2OEMT L Twicds, bivbhOBRIERTH,
PHICH 2D EHBFTD BN, TRbbBEEH AR HIGT 5 AL E g, S P
BOTDDORBELEETIED DD, TOFEEI TNV, LHLIEHKS, noises & LT
DOPPIE, SEHWIZHRTELIPCEREIBVWOREND, 0T EPMITHIEZ 2T 5
T HBYOEE LD D, DL ST SEDOHRSLST LLHBIZWIRWIESD
HHDT, PNT2, SOMFALHFET LTS,

5. & ¥ Bl

RO & U CRIRES 3 /NERE, THE 2/ FR Y& 2 HHUTRT,
I. KEE 3/ QUARRBIE Fig. 2 21

Omori 3rd Primary School (Location 6)

(i) SH-Test

First arrivals

Wl & X 53846 (Fig. 3) T3 3 2 phases BBl T\n5, TOS5HED
phase %% SH FCh202M5C LBRRRHBETHS. T ODOMERITEGSPE
o Particle orbits #F5Z L CH Y, transverse 5 DEE 7 phase & SH &

Row (A) \ Row (B)
N

"""""""""""""" ~ \ B ~[ 5 !
NS \7@%/ AN é’l ‘75{?) \// {-,; ..... Y 2 Qﬂ\

/;"\ - :95 7 7y \ N
’417 h O<> \\é/_/ t =" [ LT ( \)
' ) x4 x4 x4 ! } x2 x2
' A\
ur / | A=26" *

RGHT [\
7 {
‘-:" % /\*4/ kv) 9\ *%Q """"" \%’i\}“ fg’ l

Gig. 4. Particle orbits of the surface ground motions at two different positions
showing the characteristics of the SH waves (Omori 3 rd Primary School).
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FrELThHS, T 4=10, 2dm OETERSBPO 5% radial, transverse B
5% DML, orbits i 7cd7 Fig. 4 TH5. Th Paste-up (Fig. 3) # 3%
L, 4=10m ‘T3 transverse W DHEMT DY (SH #) omBRicHsT L radial &
5d H =7 phase BB EH S, WY, REHS XOEBORE R EE2EET S L,

o 200 400 600

OMORI 3" P. SCHOOL
P-PROFILE

241

SURFACE WAVES

o 200 400 800 600 1000 1200

Fig. 5. The paste-up of the seismograms of the P-Test at Omori
3rd Primary School. Note the arrivals of SV phases.
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COPFEPPLIMCIEZEZ SN, Zhid 4<10m THIZ KRS HIEE2 L 9Tw 5,
LD SH ORGP Bl P X >C mask iz & 25K 3 /o84
TEL DL < OIS T 2 5huz,

4=10m T transverse K4 DA X\ phase % SH P& Lis, choWHe LT

Vsa= (200+20) m/s

Vss= (350430) m/s
ZEEEEICFR WM D, B, E, F CERERZRV-& SBCURc b5, Ve, Okl
HREBEEZES RN &5 SH HIEEEZ R TWw5 & ERA BB, BE B, E
& F, G LTz #hFho intercept time KETFOHEDOHS & 55, (B, E), (F,
G) MictEP B LT HEEOR VO b5 T & H0H 5,

LTAHTHEIL Vsi 2B ZET, THHFHRSWV EIETONES S 2 LISk
V., 4=10m Tik, P WS BERT H7-0RE,D Ve, #EBICILOT—B I Hik
ThHoH (Lal, B 1M, FH2/0, L HERAREITCIIEBEEOTHAL D 2 k).
CD X5 7ca P-Test WEOCHkT % SV ¥, Rayleigh JaFBLT Ve 2T
T AHERDS. chidERBLNA Vs, % check 50 FIHTES,

TR T EITKE 3/hvTix P-Test @iz SV 3Essii> & b LB xh (Fig. 5 2R),

Vs,= ( 80+ 5)m/s

Vs.= (1704+20) m/s

Vss= (340+30) m/s
PO, %7z P-Test THe L7z Rayleigh Jiiz—iEic 80~90m/s OHEET HD
7.

T ZCHijlic Rayleigh Pz k2T Ve ZIEET 5 HEEZBRL 5. FF Fig. 6 ©
T & < Particle orbits %Il xh7- Rayleigh WofE»BET 5. Kic Vs
DEE 1M & LT Rayleigh JORHEEE Ve 2L, ThEBMD Vs, &5 5ERE

Fig. 6. Particle orbits of the surface ground motions showing the characteristics
of the Rayleigh waves (Omori 3rd Primary School).
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DEX z21(=H) Z#ET 5. —J Rayleigh opE L i3HoTW505, EX H,
HWE Vs, OEFE, BE Vs 20828 X 0 7 5 REHEES © o Rayleigh H5#l
3 Vel Vsi~LIH Z2>T, @EfE LIH \w#%T 5% Ve/Vs: 2D, ZhrbE 2R
P Vs, ks, ZOEEREVELTR X, ERSR Vs, 21 285 &R TED
bhboxtg s Uz iz —ciksgEc, 4 <X Poisson’s ratio 1% 0.5 v & F
BENTW5, Vs/Vs: OEELLERANTIT 3~5 2\, @il L/IH 3 3
LTOBAEREN., COXITBEESNLEETTE, TOFEI»PRIFRLEELLNL
%, Fig. 7 BEBICHW 58 mm0 160 thbsb, UL, FHREACL, £<L0A
T187- Rayleigh 3¢1x L/H=1~2 TH b, 121 VreVs, L RBLBLBETH D,

20 f/
Vs2s/2VsI L Vs2 =/3 Vsl Vs2 =5 Vsi Vs2 /10 Vsy
C/Vsi ,"l | S
1.0 *-‘ C 7 E L . - ’
0% 1 2345 o0 5 0 5 0 5
—> L/H

Fig. 7. Theoretical phase velocity vs. wave length curves for Rayleigh waves
(My; waves) propagated along stratified media with common Poisson’s
ratios in the layer and substratum. Thick, thin and dotted curves in
each figure denote the cases in which Poisson’s ratios are ¢1=0:=0.25,

01=02=0.40, 0;=0,=0.48 respectively. (Calculated by Y. Ohta.)

KiE 3 NDEE, TOHEENR check oedicfivbhiz, £ LT
Vsi= 85 m/s
Vs;=200 m/s
Vs;=350 m/s

LYSE LTz,
KZRE B E, F,GETTEIEZRELTEEEZKDS L B, E Tk 21=3.0m,
F, G ¢ 22=2.0m, ¥ 2.5m &7%%. MHEKC B, E Tix 2=7.6m, F, G Tix 2=

10m 235515,
3) KB B WEERIT A — F4 31 (1963), 39~56.
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Later phases
SH-Test 0%y, HFHCEHZERD O L LCTHE 150 m/s, Intercept time 150 ms %%
D transverse D E# L7 phase 3% 5. ZhaEERBICBIHRT S Love & LCfE
BrRos s z=14m kb, I 2=2.5m LFEREDbEV. £2T (51
JE+E52)8) BRI 5 Love e EXx% L EXE 11.3m &7 5. —J5 SH ywEy »
BOFETIE 2+2=10.6~12.0m Lk HEHTLILEDOTV 5,
(ii) P-Test
First arrivals
PRI DHHEIT X2 Tn5H7cd, PYRFFERNL & DD TE» L, POEED D
v, B A, C ORGHOHEEPY, BHPEEZHTE
Vpi= 250~ 300 m/s
Vr,=1500~1800 m/s
HELND, BEIZ 2=2.5m~3.0m &40, ZOEEE SH E»DOE & —%T 5.
F2RBOEXIIHE .
Later phase v
Later phase O TIRIBOR D KXW OuFiRo Rayleigh 3¢d v, Particle orbits
DfEHTH B, Rayleigh FIGEBEOHTREXROE Mu I§) LE2HNh 5, HEX 80~
90m/s, 72/, 0.03~0.05sec T, HEUIF STV, HEMN 2~3m LEWT

Lt JRit 1 R-hit Panit Pt Bhit
= i' ’
R-nit Lt 1L-hit A B C
A B C
4 v 4
i i —
t + +
ms,
SOOT\\ / \\
00| TN e s
o - 4
N ) \ .
300} ) r T
T~ “ A \ 4
oo T il . Ny
oO 9 18 27 36 45 54M
"c‘/-\ B C A B C
2 Vsi=100~110 mys . TopSollnd - V=250~ 300 ms
3. Cloy(Alluom) . e
P ) i Voe
=150~ - . > 500 ms
5- Vaz=150~170 ms (Aam)
depth

Fig. 8. Experimental procedures and examples of seismic profile.
(Senju 2nd Primary School). See Fig. 2 for signs.
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gm ., 200 400 600 800
L SENJU 2% P.SCHOOL
61 S—PROFILE

REFLECTED ?

Fig. 9. The paste-up of the S-Test at Senju 2nd;Primary School.

EPDBEL LTEBCHRT 2B FLALND,
733, P-Test ORE, MOiEd AL TORAMAITI VT Rayleigh Faikd B
75 phase & LTSN TW5 23, FEEHEX 2V X {i7cd D TH DT,
Dl EofER, Fig. 2 R LchhE 2187,
T, T35 2/t (RREBNE Fig. 8 2/R)
- Senju 2nd Primary School (Location 8)
(i) SH-Test (Fig. 9)
First arrivals
' EE A, B, C OBACELNLERPDESFECRBIEEZRDS LRO X ST
5.
A Vo = (290£20) m/s
Vs.= (170+10)m/s
B Vo =(300+20)m/s
Vs,= (165+10) m/s

}PU B . AB [

} PU JZEd : AB [H
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Vo = (2702:30) m/s
Vsa=(1504+-10)m/s
C Vo =(300+20)m/s
Vsi=( 90+10)m/s ; PU EBT : BC [
Vse= (15020) m/s
ZZiT Vo, Vs 1% Intercept time 73 5ms LINT, 1FITES%H 5 phases Th
%. Vsy, Vsi 1% Particle orbits Of#Tic kb SH gEeE25Nn525 Vo ixx Sk
3/ TH A/ X S5l radial, transverse RITIBHETH D, DEOEEMELEWC
EPOEBEPHEIANEING, L ZARZEROEI ZETEELUCRDS L,
A a=33m } PU BB : AB [
B z21=3.2m
z1=3.8m
C z21=3.8m } PU M : BCH
LD, 131FE 3~4m OB EELLND,
Later phases
Bif7r phases & LCEHE A 0k & 160m/s, C v 220m/s % % > transverse Ji{
DOREVERDD, FHEE LTHAREOEbD TRV L, F 4<30m TiHg:
AEHBIT 4>30m DI CHEE S SRITIRIER th 4 T IR IR EUR R Sa3h
Fohs, L LASEIORECIIEL LALLM, Dk,
(ii) P-Test (Fig. 10)
K 3/NT BT 5 L ABRICETT T O PEDBOGHRID 1ZHE» L, RIFFEAZES
B LT

} PU /&) : BC 1Y

%

EHR O A: Vp=260m/s
PU JEBE : AB
»  B: Vm=250m/s } i &
” B: Vp=340m/s }
PU BE : BC
r C: Vp=320m/s e =

DB A, BIZE < RIFHEIIBINTIE 2 D Iw Vv, RER C T Ve,>500m/s @
EFEPBBEIRIVZ, AB, BC HITRBOEEICE T ORI D 525, Tt Lo BFT
EEPERLTWSDY, H5WE BC MTHEELIELTLEDRONESDETS
E<HB R, FEIZTOFEDORMII—E LEL L2 Tw5, &k, Zhis SH-
Test ¢ SH HIHT L THLNLTW P BER—EEZRO L ITBETAETH
53,
Later phases
FEHITIEo X D L7- phases & LTI
EE A: Ve= 80~100m/s
v C: Vg=110~200m/s
2555, Vsi=90m/s JRICHEE T2 Rayleigh FTdh 5. BRIX 3~5m TH5, {lic
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Fig. 10. The paste-up of seismograms of the P-Test
at Senju 2nd Primary School.

XU TH %A 150m/s OEZ D 5, Intercept time 40ms @ phase 73% 5%,
CNORIEIIRIUT LDV T v,
Ll bk#@a LT, Fig. 8 WWRihbh e,

6. FAERE

o Xz LT sh e RA = F A Lcd 0% Fig. 11 Wiy, £72PH,
SPD B FNENINIC e b o TGS 2 £ & »cd 0% Fig. 12 wrd, Kz2R
WiZbn b X 91T, PHE SEICHTZ—EREFBOEFIILLLTLE—FHL Tk,
73, PHICEBHTIREDEE, BEO=31F—-REDD, K FEOEERPHERT
Xirp ot e 4oz, Fig, 12 widFic, ®nt 5ol E o gh v b,
ZhbE, ZANEEA TSN OTRRL, TNDITHEET LA~V V7 OBRE» LI
EINLLDTHD, ZODHER & HFEHN & O IRITIE LD DR D13 D 5 b ity
s, LAl Ed, ZhHOBFICIEMEV IRV TSS S, thEzd LT,
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5 TS Senu2ndPS. LS Yukigaya P'S.
200]
1001 \(‘
(o] S o 3 ; ~ m . : Y
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|kegcmi PS
Ry
) 1%‘/ “‘ o
Ormort SrHS.
Sunamachl 3rd rHS. Onnazuka PS.
e »
Exota Omori 3rdPS.
100
* RYE
% 5 10 ,
S—Protiie P—Protue S—Fotite P-Frotile

—— obtained by direct measurement
—— estimated from direct measurement data with origins
at other points than A and B
.... estimated from surface wave data
® Traveltimeof S waves (O Travel time of P waves
® Surface waves
Fig. 11. The summary of the observed travel-time graphs.




BRI ATTC B 5 ST OIERSE GE—H)

—Depth —Depth
m 5 10 15 o™ 5 10 5
| S 65 o] 500 2 30
pegs| 800 P_300
Clay Sit  SandondGravel{Tokyo) Clay Sand
o S 85 | 170 [ 440 g s 105 | 160
P 260 | 1000 p_280 | 500
Ciay Sond  hardCi.or SondGr(T) L S.
3 ] 65 [160] 320 9 s7 100 | 70
P 330(480) p_350] 1100
Clay S.and Gr. Gl ‘ S.
s~ nmo [ 200 [ 300 s 125 155
4p 3 10 p BB 1020
C{S) S.andGr.  S.andGror CL Cl. S.
s~ 85 [ 160 | 300 s 105 150
5 l I =d |
P 265 | 1340 p3d 555
CcL S. S.ond Gr Cl. S.
5 s 85 200 [350
P_300! 1800
cL S.ond St S. (Tokyo) 12 size] 250
Loam

Fig. 12. The summary of the derived underground structures for S-profiles.
Corresponding geological formations are also shown.

N 2

- Loam (Kwonto)

2. l Loam ,Weathered

2- - 1 1 Sand and Gravel, Tokyo F.
2- - | Sand, Tokyo F.

2- B , Alluvial Sand and Gravel

b

2- 7JU V=|7|rr1‘/s | Alluvial Sand

2- \lllllu V-96 me Auvial Giay

200 400 mys
Velocity

Fig. 13. The number of observation vs. observed S wave
velocities for various formations.
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ZHEPNCEEOFEZ & 5 &, Fig. 13 WRT X 505, WEk+0, wiihaEh
LSWDHENPHAZLILKELEDTVEDIL, FEWICHLLAVI L THD EMbh5,
TLTINLDEEER LD TH D L, WWEELEA 96 m/sec (#E(RE 22 m/sec), il
PWREDS 171 m/sec (ELHE(RZE 19 m/sec) B HND, Z DX 57 EbfliZk, HHLEED
FNENOWFBTH TIID LD, WX IHEIE,A LMD, 2l & bhubhgs
FKREATIROIMIKTHE, ThO O E 2 TL, T EBRVIILNLS S, W
T 1DEFEZOL DX ,m¥®ﬁBEEMﬁﬁ®am&%+ R, THEOYH, W
THRONCHGEILELVBVNDOD S ETHDH, 2F D HFIFETIE—RICEE 5~10m
THE 300m/s BlEd, bIbhoBREFHM TR KEW 8T 20E SRt
W5, L IAPEETIIE 2BOEEITE W 200m/s TH D, Fh L b LIE 5~10m
TR X DR OFEELRET M 5 0HIELE SN TH RV, F 2 Thivhbhokt
TE LSRRI ) OFEE TH—IZHEETH X 5Ch 25, REICLT, P, SO
JEE/> 5 Poisson’s ratio ZFHi L Ch7%, EHEIL, FHEBOSE, SEEH 0.44 (s
Rz 0.04), WEOHE 0.49 (LR 0.02) nEoh, FEHITKRI VLT EBN ST
Dfz, ek, FEECREDFELREORE L LT, RIESIEITWOLE A= Aw /1t Iz
HRICLENHELT, a 23 LD THDE, WEOH4E 0.056/m Linbd, it A
IRIE, 7 VEERED DR, o RRRFERTH D,

7. &HVYIC

COPMRDOER, WM ESEEIEHIClmTd e, SMciT s, & 72 mee
R ORMEPHEBINT VS L&D, BT oOFYE, AL b0
ground noise R EWVETATIEMZIV, F2PIES noise & LTHbRL DR X
JETRERFVELT S, E5HOMEE L TRBIDOREHBEORFEL LT
EHRNT ETH S,

SEOEBETIE, BHICEW TRz XhTn’ *ﬁﬁ*%#?%%ﬁ@i@@
Loz, ZOXHORNEXARLT LT data 2132 &, Bk Fioiizi e
AN TRAROERZH S K VETLERS S, ZOT i, WEMEE LX i
OWHEMER DD L L DERERMETHTHS 5, F OO PIMIT %
OFRT 554, KERRZMS L OMESLZEDTHB LKA TH S

i T OB, HERED K A0 D ORRENIGE T 3 X OB BT e T O Fge
BieLbb0THET %L, PIREMICHELET D, $-0G0%I « HO(ER
Chichhhaniz, BERET - WHIET - T2 B il s L ET 5.
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39. S Wawe Velocities of Subsoil Layers im Tokyo.

By Hirosi KawasuMl, University of Tokyo,
Etsuzo SHIMA, Yutaka OHTA and Masumi YANAGISAWA,
Earthquake Research Institute,

Ahmed ALLAM, Graduate School, University of Tokyo
and Kazushi MIYAKAWA, Oyo Chishitsu Co., Ltd.

It is apparent that the in situ measurements of the S wave velocities will supply a
great deal of new information, which could not be obtained from the current analysis of
travel time curves of P waves, for the elucidation of vibration chracteristics of subsoil
layers. In view of this fact, seismic surveys by means of SH waves as well as P waves
were carried out at 12 places in Tokyo Metropolitan area where the typical subsoil layers
such as the clay, sand and other layers are found near the surface. The SH waves were
generated by hitting either end of a wooden plate which was firmly pressed on a thin
cover of slacked lime cement on the ground by means of a sufficient weight. The results
of the observations are shown in Figs. 11 and 12. It will be perceived from Fig. 12,
that no much divergence exists in the velocities in the same kind of layers at different
localities. So the mean velocities thus calculated can be used as standard values for such
layers. They are 96 m/s in alluvial clay and 171 m/s in alluvial sand respectively. In
the same way mean values of the Poisson’s ratios are calculated to be 0.44 and 0.49
respectively.  Velocities in gravel and other layers obtained are too few to be warranted
as typical, and we hope to make similar and other measurements in the near future.




