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This paper presents temperature influence values and graphs for evalu
ating and plotting quickly and effectively temperature fields in permafrost 
beneath heated rectangular structures. 

• THE OUTLINE by Lachenbruch (1) of a 3-dimensional temperature distribution in 
permafrost underneath heated buildings gives a transcendental equation (Eq. 1) for 
computing the steady-state principle of thermal disturbance T (x, y, z) at any point 
(x, y, z) in the hemispace underneath an area rectangular in plan whose dimensions are 
2a x 2b or to 1 side of the vertical axis of symmetry through the center (x = O; y = O) of 
the rectangle. When a constant temperature T con st from a heated building is maintained 
over a rectangular area on the horizontal boundary surface of the hemispace, namely 
permafrost, the equation for calculating T in a steady state of heat flow is as follows: 

T(x,y,z) 

where 
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2b 

{ [ 
( x + a ) (y + b ) ] 

arctan 
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- arctan [ (x + a) (y - b) ] + arctan[ (x - a) (y - b) ]} 

z y z 2 + ( x + a) 2 + (y - b) 2 z y z 2 + ( x - a) 2 + (y - b) 2 

coordinates of any point in the hemispace, 
long side of rectangle, and 
short side of rectangle. 

In addition to these 4 arctan terms, there are 8 more algebraic terms involved by 
extending Boussinesq's theory of elasticity. Tables prepared by the author according 
to the theory of elasticity (g) render greater influence values than those obtained by 
Eq. 1. 

The temperature values T are to be determined either by analysis or by means of 
graphical integration, i.e., by constructing a concentric annular grid by gnomonic pro
jections of meridians and parallels of a hemisphere onto its north polar tangent plane 
as suggested by Lachenbruch (1). 

In 1963, Porkhayev (3) also presented an equation similar to Eq. 1 but differently 
derived for calculating temperature distribution for a 3-dimensional problem for any 
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point in the hemispace. Obviously, Eq. 1 is very cumbersome to use in calculating and 
plotting temperature fields. 

Neither in Lachenbruch's article nor in Prokhayev's paper can any data be found 
that would facilitate determining and plotting quickly and effectively the temperature 
fields in soil, namely, permafrost, from constant surface temperature such as that 
from heated structures. 

TEMPERATURE INFLUENCE VALUES 

The author prepared tabulations (Tables 1, 2, and 3) and charts (Figs. 1, 2, 3, and 4) 
of the temperature influence values for the following reasons: 

1. Heat-conduction problems in permafrost, especially permafrost thawing (degra
dation) from heated structures in connection with laying of foundations in the Arctic and 
Antarctic, are of interest to the disciplines of foundation engineering and thermal soil 
mechanics; 

2. The evaluation of thawing induced by various modifications of the temperature on 
the ground surface is important in problems of engineering design and logistics; and 
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Figure 1. Influence values of distribution of temperature from heated structure 
structure on permafrost, T /Tconst and A/B = 1.00. 
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3. The mathematics for calculating temperature fields should be readily available 
and accessible to engineers for effective use in the design of structures in permafrost. 

The temperature distribution influence values are prepared for a square (Table 1), a 
rectangle (Table 2), and a strip (Table 3 ). These tables contain influence values in the 
form of dimensionless temperature ratios T/Tconst as functions of relative dimensions 
a/band relative coordinates x/a, y/b, z/a, and z/b. (Because the computer prints in 
capital letters, the tabular designations are given in capital letters, such as A/B, X/A, 
Y /B, z/ A, and Z/B.) Data given in the tables pertain to temperature fields in the ver
tical x = 0 planes that pass through the center (x = O, y = 0) of the rectangles. The 
tables are prepared for a constant surface temperature of T con st= 1 C. For tempera
tures T 

000
., other than 1 C, the tabular influence values must be multiplied by the tem

perature Tconst in hand. 
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Figure 2. Influence values of distribution of temperature from heated 
structure on permafrost, TIT con st and A/B = 2.00. 
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TABLE 2 

INFLUENCE VALUES OF DISTRIBUTION OF TEMPERATURE FROM HEATED STRUCTURE ON PERMAFROST, 

T/T = f(Y/B) AND A/B = 2.00 
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2o2 Oe 179ei8 Oal7747 0.,17134 Oa 16173 o.a•M6 Oe 1315!5I 0.12087 Oe 10639 0.,09271 o.oeo24 0.06916 

2.] Oa 16892 0., 16666 0.16121 o.1s205 o.1•1e9 0.12915 0.11590 o. 10269 0.09009 o.,o7e48 o. 06806 

20• 0.1!5838 o. 15672 0.1!5187 o.14423 0.13441 0.12313 0.11112 0.09905 0.08744 0.,07664 o. 0~6'96 

2o5 o.,.906 o.1•1sa 0., 1.\325 0.136•2 Oa 12761 0.11744 0.10654 o.09550 o. 08480 o.07•1e o.o6s5n 

2.& Oe 14048 0.13915 o. 13!528 Oe 12917 o. 12124 0.11205 0.1021!5 0.0920s o. 08218 o. 0 7285 o.Of\425 

2o ? 0.1:,257 0.13138 o. 12791 0.122•2 Oe 115211 o. 10691) o.0919s o.08871 o. 0796C 0.07092 (I., 06287 

2.a 0.12926 0., 12420 o., 2108 Oall614 0.10970 0.10216 0.09395 o.oes47 Q.,07707 o. 06900 0.06145 

2.• o. 11851 0.11755 Oe 11475 0.11029 0.10446 0.09762 0.09013 o.,08235 0.07459 o.06109 o. 06002 

3o 0 0.11225 0.11139 0.10886 Oe 10484 o. 09956 0.0933:, o.08649 o.,07934 0.,07217 o.06520 o. 05898 

3o I Oe 10645 0.10567 0., 10339 0.,09975 0.09.95 o.08928 o. 08302 o.07645 o. 06982 o.06333 o. 057 1 • 

3.2 o. 101oe 0.10036 Oe09830 o.09499 0.,09063 0.08546 0.,079?3 o.07368 o. 067!54 o.,061!50 o. 05570 

3ol 0.,09606 0.09542 o. 093!54 o. 09054 Oa0B657 o.oe1a5 o.01659 0.,07102 o. 06533 o.,0!591'1 o. 05428 

3o• 0.09139 o.09oa1 o.oa911 o.08638 0.0821'6 o. 07843 0.,07360 0.,06846 o.06l20 0.05796 0.0528? 

3o5 o.oa704 o.086s2 o. 08497 o.oaz47 0.0?91 7 0.07521 0.07076 o.06602 0.0611.l 0.,0!5625 0.05149 

:S.6 o.oa299 o.oe25o o. 08109 o. 07881 0.,07579 0.01215 0.0&806 o. 06367 Oa05914 o.05459 o. 0!5012 

lo? 0.01919 0.07975 o.07746 o.07s38 o. 07260 Oe06926 o.06549 0.,06143 o.os72 2 0.05291 o.04e79 

308 0.0?56• 0.07524 o. 07405 0.01215 0.06960 o.06653 o.06305 0.,05929 o.05531 o. 051 •n Oe04748 

:s.• 0.07231 o. 07194 o. 07086 0.06911 o.06677 o. 0839. 0.06072 o.051z4 0.,0!5359 o.0•9e9 o. 04620 

•• 0 b.06919 0.,06885 o.,06786 0.,06625 0.06•09 0.06148 o. 0!5851 Oe05!527 o.os 188 o.04841 o. 04496 

402 0. 0 6350 o. 06 322 0.,06238 0.06101 0.05 91 e o.05&94 0.05.-39 0.05160 o.o.-865 o.o•s61 0.,04257 

40• O.J5e47 o.os922 0.05751 0.0~3• o. 05478 o.os2e6 0.0506!5 Oe04823 0.04!566 c.,n4JOO n. f'J40JO 

•• 6 o. ,J5~9~ o.05378 0.,05317 o.osu 7 o.os082 0.04911 0.04726 0.0.515 o.04z90 o.04056 o.03e 17 ... 0.04999 o.049e1 0.04029 o. o•a•3 o.o•T26 0.04!583 n.04417 o.04233 0.,0403! o. 03828. o.03617 

s.0 o.04641 0.04626 o.o.-s80 o.o4s06 o.04405 o.042ao 0.0413s 0.0:19-,3 0.03799 0,'33til6 o. 03428 

s.2 0.04319 o. 04306 0.,04266 O. 042(' I o.0•113 0.0400• o.03877 0.,03735 o. 03582 0.0::,419 o. 032!5 2 

so• 0.04029 o. 04017 o.03ve3 0.03926 o. 03849 o.03754 0.03642 o.OJ517 0.03390 0.,03236 0.03086 

506 o.OJ766 0.,(13756 o.037Z6 OaOJ676 0.03609 0.03524 ('l.,QJ426 Oe0J315 o.on94 (I. 03065 n.0293 1 

508 0.1)]528 o. 03519 o. 03492 C.03449 O.,Ql:J89 0.03315 o.03228 0.03129 0.0::,021 o. 02906 o. 02786 

•• o ('.03JI I 0.03303 o. 03280 0.,03241 0.,0318111 0.03123 o.o.J1045 o.,02957 0.02861 0.,02758 o. 02650 

6.2 Oe03l 13 0.03106 0.03086 0.,03051 0.03005 o.02946 0.02877 o.02799 0.0 2713 0.026 2 0 o. 02!522 

60• 0.02932 0.02926 0.,02908 o.oze77 Oe021U6 o.027a• 0.02722 Oe02652 o .02s 14 0 ., 0 2491 o. 02•0.l 

606 o. 02767 0.,02161 0.0214s o.02na 0.02680 0.02634 o.ozs1a 0 • 0251!5 0.024•6 0 ., 02371 o. 02291 

6 •• 0.0261• o. 02609 o.0259!5 · 0.02570 o.02537 0.,02495 0.0244!5 o.02399 o.023 2 6 o. 0 2258 o. 02186 

?e0 o. 024 74 o. 02470 o. 02456 0.02435 0.0240!5 0.02367 0.02322 0.02211 o. 022 •• o .02 153 o. 02081 

1o2 0.02345 0.,02341 0.02329 0.02309 o.022e2 0.02249 0.02208 o.02162 0.021 I 0 0.02054 o. 01 995 , .. 0.02225 0.02221 0.02211 o. 02193 D.02169 0.0213111 0.02101 0.02059 0.02013 Oa0l962 o. '11908 

706 0.02114 Oe0211 l 0.02101 o. 0208!5 o.0206J 0.02035 0.02002 o.01964 0.'11922 0.,01875 o. 0182 6 

1.• 0.02011 0.0200111 0.01999 0.,01985 0.01965 o.Ol940 0.,01910 0 . 01875 0.01836 o. 0 11'94 0.1)1749 

eo0 0.01915 o.01913 Q.,Ot905 O.OUl92 o. 0111174 o.Ol8!5I 0.0111123 0.,01792 O. 'JI 756 0.01118 0.01676 

0.2 0.01826 o. 01824 o. 01817 0.0180!5 o.Ol788 o.01767 0.01742 0 . 01713 O.Ot681 0.016•6 0.,01608 ... 0.011•3 0.01741 o.01735 0.01724 0.,01708 0.01689 o.Ol667 o.016•0 o.016 1 1 Q.,01578 o.ot5•l 

806 Oe01666 o. 01864 0.,016!58 0.01648 o.01634 O.Ol616 0.01596 0 . 01571 0.011544 o. 01514 o. 01481 
a.a Oe0l593 o.01591 0.,01!586 o. 01577 0.,01564 o.o 15•8 0.01529 Oe01507 o.o 141112 0.01•5• 0.01•24 

9.0 0.01525 0.01524 Oa0l518 0.011510 0.01•98 o.ou84 0.01.-66 0.01446 0.01423 o.o 1391 0.01370 

9o2 0.01.-61 Oa0l460 0.01•!5!5 o.ou•a o.Ol437 Cl.01423 0.01•07 0.,01:sae o.Ol36T 0.013•4 D.01318 

••• 0.01•02 o. 01400 0.,01396 0.01389 Oe0l379 0.01367 o.o J:J52 0.01334 0.01315 0.,01293 o. 01269 ... 0.013•5 o.01344 o. 01340 o.01334 0.01324 0.,01313 0.01299 o.,012eJ 0.')1265 o. 01245 o. 01223 

9.a 0.01292 0.01201 0.01287 0.012e 1 o.01273 0.01262 0.01250 0.01235 0.01218 0.,01199 o. 01179 
10.0 0.01242 0.012•1 o.01238 o. 0123 2 0.0 1 225 0.01215 0.01203 0.0111119 O.CH17• Oe0ll!56 (\.01138 

10.z 0.01195 0.01194 0.01191 o.011e6 Oa0ll79 0.01110 0.01159 o.01146 0.01131 0.01115 o.0109e 
10.• 0.01151 0.01150 0.,01147 o.01142 0.01135 0.01127 0.01117 0.01105 0.01091 0.01017 0.01060 
10.6 0.01109 0.0110a 0.01105 0.01101 o.01094 o.01oe7 o.o 1077 0.01066 0.01054 o.01040 0.01024 
10.a o.01069 o.01068 0.01065 0.01061 o.01os6 o.01o•a 0.01039 0.01029 0.,t')IOl 7 o.,010Q5 o. 00990 
11.0 o.o 1031 0.01030 0.0102a 0.01024 0.01010 0.01012 0.01004 o.00994 o.009e3 0.00011 o. 009!58 

I le2 o. 00995 0. 0099!5 o.o0992 o. 00989 o.00994 0.00977 0.00970 0.0096 L o.009s1 o.009 39 o. 00927 
'la4 0.00961 o.o0961 o.00959 o.009!55 0.,0095 I 0.00945 o.00937 o.00929 o. C,0920 o.o0909 o. 00897 
11.6 0.00929 o. 00928 0.00927 0.00923 0.00919 o.009l3 0.00907 o.ooe99 o.or .. o r.1. 00880 o.ooe~9 
11.a o.00808 o. 00899 o. 00896 0.,01)893 o. 00889 o. 00884 o. 00878 o.ooa70 o.0086 2 o. 008!53 o.o0842 
12.0 o.o0869 o.o0&&9 o.0086? o.ooe64 o.ooMo o.00es6 0.00850 o.ooe4.J Ooo o e ,, c.ooe2e, 0.00817 



TABLE 3 

INFLUENCE VALUES OF DISTRIBUTION OF TEMPERATURE FROM HEATED STRUCTURE ON PERMAFROST, 

T/T = f(Y/B) AND A/B = 1,000 z 00 
canst 2 ca I = FOOT I NG WIDTH CV-OlllECTTCNI 

2( A I = FOOT I NG LENGTH C ll.-OJ~ EC T ( ONI 

,t./6 1t 1000.0 K/A:: ~.oo 

"" 
Y/ B TABLE C 

--------------------------------·------------------------------------·-------------- -
o. 00 o. 25 o.so o. 75 I .oo I• 25 .. ~(\ •• 7~ 2.00 2 .2s 2. 50 

------------------------------ ------------------- ---------- -----------·-----
0.1 I• 00000 I• 00000 1. oonoo J • 00000 o.s0'l00 O. C'"OOO o. "lf'Jf)QQ c-. orooo a. O'J('P)O o. oo~oc o. 00000 

0 0 I rJ.9.J655 a. 9.3240 o. 9t59e a. e6011 n.•e•u C r. 1069e o.oso11 o.lJY.J62 o . ri21 1z o. 01562 r. 01210 

o. 2 f) .87433 o. 866!55 a. eJ669 o. 74900 0 • <46827 a, 1 e6s6 Q ,. 'JQ57l o .. Q5q94 0 .0.-164 o. 03094 o. ')2402 

o.] 0.81445 0.80.J90 o. 76~15 CJ. 66710 o.•5261 o. 2 .J66 7 O. 1 J40 I u.oe65.J 0.0611\5 C'.0•5t'l8 fl.O.J562 

a.• o. 75 716 O. l'4546 Oe l'022l' 0.60628 o. 4]71 7 0.26619 0.16427 0.10998 o.07e93 0.(15960 <'."14673 

a., Oe 7QA83 0.691 71 o. 64 758 o. 55900 0.42202 o. 28281 o. l 8717 o .. 12992 o~ l'jQ-SCl o. ('725J f')., ')5725 

o.o a. 65S96 0.64277 o. 60002 o. 52053 Oeo\0723 0.29138 o. 20388 0.146& 0 tJ.10919 o. 084 Jo\ fle0670A 

o.' 0.61120 o.s9e4e o. 55845 C.48807 o. 39283 o. 29480 o. 21567 0.15969 0.121•3 fl • OQ497 o.0161s 

o •• Oe57045 o. 55852 0 • 52185 0.45993 o. 37888 ,.,. 29485 o .. 2236 l 0.17015 0.13182 r..104.]Q o. 08o\4J 

a.• o. 53.Jo\8 0.52251 Oeo\8Ql9 o. 43504 0.36540 0.2926• 0.22859 0.17818 0.14()49 o. 11264 o. 09191 

,.o o. 50000 0.49006 o.•60•2 o.•1213 o. J5242 o. 28890 o. 23130 O• 18• I 5 "le I o\758 0.11976 o. '}9858 

... 0 • 46971 o. •6077 o •• 3439 o. ]9251 o. 33994 0 • 2R4l2 o. 23226 o .. 18840 O. l 5l28 o.12s1JJ 0 .. 1,,••8 

1.2 0 • 44228 o.4 3430 o.41Gei9 o. 37•05 o. J27Q8 0.27866 0 • 2JU8 o.1~1 22 0.1577• o.1.J092 O. I 0964 

l • J 0e4 l 743 o.•1032 o. 38951 0 • 35710 0.31653 o. 27276 o. 23049 0.19287 o. 1611 3 {'1.13512 t).11410 

, .. o. 39.86 0 • 38855 o. 37016 0. 34147 0.10560 o~ 26658 o. 22832 Oo l9J5t'- n .. 1 6358 o. 13853 r:.11791 

,., O • .J74l3 o. 36873 o. 3!5242 0 • 3270 I o. 2951 7 0.26026 c. 22556 0.19347 0.16525 o ••• , 22 r. 1211 z 

... 0. 35562 o. 35063 o. 33615 o. 31358 o. 28522 0.25390 o. 22237 0 • 19274 o.1662J o.1•:,2e 0.12378 .. ' O• 3385 l 0.33407 0 • JZll 8 D.30109 o. 27575 fJ. 24756 Oo 21886 ::1.19150 0.1666,1' o.1•41e o. 12594 ... c. 32283 0 • 3188A o. 30739 o·, 28945 0 • 266l'o\ 0 • 24129 0 • 21512 0 • 18985 0.16656 0.1451'9 o.12"1t'-6 

, .. o. ]0843 o. 30490 o. 29463 o .• 218s1 0.25816 0.2:,51• 0.21123 0 • 1878A 0.16608 ('1.1.638 0 • 12897 

2.0 0.29517 0.29201 o. 28281 0-26839 0.25000 ~. 22912 o. 2012• o .. I 8~65 t)•l652!'i o.••6sc;a o. 12992 

•• l o. 28293 Oa2B009 o. 27183 c.2saa6 0.2422• 0 • 22325 0.20321 o.1s:n2 0.16414 Q.1.649 o. 1 305!. 

,. 2 o. 27160 o. 26905 0.26162 0 • 2,1'991 o. 23485 0.21756 0.19915 o. 1eC'64 o. 16219 ('I. 14611 o. t 3(\89 .. ' 0.26110 .:>.2se80 o. 25209 0,;24150 Oa22l'lU 0.2120• o.1Q512 o. l 7795 0.16125 0 • 14550 0.131"199 ... 0 • 25133 0 • 24926 o. 24319 o. 23358 o. 22114 o. 20670 o. 19112 o. 17519 o. 15956 o. 14.69 o. 13086 

2., 0.24224 0.24036 o. 23.85 0.22613 0.21478 0.20154 0 • 18717 0.17237 o. 15774 o. 14370 c:"e I 3055 ... o. 23375 o. 23204 o. 2270• 0 • 21909 o. i tj87 I o. 19656 o. 18:::\28 0., 16953 Oo I 5582 0.142~7 n.1,icn6 

2.' o. 22581 0.22426 0.21970 0.2124• o. 2.0294 0.19175 0.17948 0 • 16667 0 • 15383 0.14131 0.12943 

2 0 e o. 21838 0.21696 0.21280 o. 20615 o. I 9743 o. 18712 o. 17575 o.16383 o. 15178 0.13996 o. 12867 

2.q 0 • 21140 0.21010 0.20629 o. 20020 o. 1921 8 o. 18266 o. 11212 0 • 16099 0.1.970 r'.l • 13855 0.127111 

,.o o. 20483 o. 20364 o. zoo 15 o.19•56 0<1 I 871 7 0• I 7837 0 • 16857 o. 15819 "· 14758 0.13706 C.124\fl5 

'• I o. 19865 0.19756 0.19,1'35 0.18920 o . 18238 o. l 7423 0. lb SI 2 0.15542 Oe lo\546 0.13551 o. 12582 

•• 2 0.19292 0 • 19182 o. 18886 o. 18411 0 • 17781 o. J 7025 o.16117 o. 15269 0.14332 0.13393 0.12•72 .. , O• l87l2 0.18639 o. 18366 0.17927 o. 17344 0.16641 o. 15851 o. 15001 n.14120 0.13231 0.12356 ... o. 18211 o. 18125 0.17873 o. 17467 o. 16925 0 • l6272 o. 15534 o. 147]7 0.13908 o. 13068 0.12236 ... o. 17'117 o. 17638 o. 17405 O. I 7028 0.16525 0.15916 0.15226 0 • 14,1'79 ').13698 O. l290~ 0.12112 ... 0 • l 7249 o. 17176 o. 16959 0.16610 o. 16141 0.15574 0.14928 0.1 o\226 0.13•90 0.12737 0 • 11985 

,. ' o. 16804 o. 16736 o. 16535 0.16210 o.1'5114 o. 1 s2•• O. lo\639 0 • l 3979 0.1328• Oel25i11 0 • 118S6 ... o. 163182 0.16318 o. 16132 o. \!!1828 0 • I 5421 0.14925 O. l•J5B 0.137:,p O. l 3081 o. 12406 0 • 1172!5 

,.9 0.15979 O. l 5920 0.157•6 0 • I !!1464 0 • I 50B3 C'l.14619 o. ,.oe6 o. 13502 o. I 2882 o. 12241 0.11!59] 

•.a o. 15596 o. 15541 o. 15318 0 • l!!ll 14 O. l,1'1'58 0.14323 0 • I 3822 o. 13272 0 • 12685 n.12078 O. I t•e1 

•• 2 0.14880 o.ue::p 0.14690 o. 14,459 o. lo\l,1'6 O• I 3762 0 • I 3319 I)• l 2828 n.12303 ri.11755 IJ • 11195 ... o. 14227 o. 1•1 es o. 14060 0. I .1856 O. I 3580 o. l 3240 o. 12845 O. l 2407 0.11935 0.11••0 0.10931 ... IJ. l 3627 0 • I 3590 o. 13480 O. I 3300 o. I 3055 O. I 2752 o. 12400 o. 12006 o. 11581 O. I 11 33 c.10"7n ... o. I 3076 O. l 3043 0.12945 0• I 27B5 o. 12566 0 • 12296 o. 11981 0.11627 O. I I 243 O. ICA36 a. 1041, 

,.o 0.12566 O. I 2537 o. 12450 o. 12307 0.12112 f'.'1.11870 0 • l 1586 0.11267 0.10919 0.10549 o. 10163 

·-~ O. I 2095 o. 12069 IJ. I IQ91 o. 118,;2 o. 11687 0.11469 0.11213 0.1092s O. l'l609 ('1.1(1271 o. Q9Ql8 

, .. 0.11657 0 . 11_6]13 (),. 11 56J 0: I 14411 0.., I l 291 o~ 1 IOq• l'J. I 06~~ O, I 0600 0.10313 0.10(1('4 o. 09680 

•• 6 O. l 1250 0 • I l 228 0.11165 6.11061 o. 10919 Oe 10741 o. 10531 o.1('1292 o.100Jo 0.091•8 0.1]9450 

,.a 0.10869 O• l 0850 0.10793 c. 10699 0 • l 0570 0 • IO•llB "· 10217 0.09999 o.o9760 C'.09501 0.09221 

o.o o.1os1• o. 10496 0.10444 O• I 0359 0.10241 o. 10094 0.09920 0 • 09721 o. 09501 0.09264 0.09011 

•• 2 Oa 10180 0.10164 0 • 10117 o.100J9 g:g::!! o. 09798 o.09639 0.09457 0.09255 o. 09036 n.081'103 ... o.09867 o. 09853 o.09a10 0 • 09739 0.0951a o.09312 0.09205 0.09019 o.oee17 0 • 0l'6CI ... 0.09513 o.09560 0.09520 o. 09455 o.09366 0.092531 0 • 09119 o.08965 0 • 08793 o. 086('17 o. 08407 ... 0.09295 0.09283 o. 09241 o.09191 0 • 09105 O• 0900 I n. 08878 o.oa1J6 Oa0B578 0.08•1'.'~ o. oe22n 

,. 0 0.09033 0 • 09022 o. 08989 o.08934 o.i:> 885e 0 • 08763 o. 086•9 o. 08518 0.08371 O. 0A2 ll 0 • 08039 

1. 2 o. 08786 o. 08775 o.oe745 o. 0869. 0.0862• 0.08536 0.084'3I o.oe:,ooe> o.ne17• c.Ofl025 n.07865 

, .. 0.08551 Oa085•1 o.oastl 0.08467 Oa0&402 o.OB320 o.oa22:i o. 081 10 0.07984 0 • 07846 o.01697 

, .. o.011329 o. 08320 0. 0829• o.09250 Oa08l9I o.01u 15 o.oao2• 0.01920 o. 07803 l".07674 0.0753. 

, .. o.oe111 0.08109 o. 08085 o. 080•5 0.07969 0.07919 0.07835 o.o7TJ8 o.076Z9 o. 07508 o. 07318 

a.o o. 07916 0.07909 o. 01886 o.01949 o.0179a 0.07732 0 • 07654 o.07!!163 0 • 07461 0 • 07349 o. 07227 

0.2 0 • 07725 0 • 07718 0.01691' 0 • 07663 o. 07615 0.07554 0.07481 0 • 073196 0.07301 n.07196 0.07082 

a.• o.075• 3 o.07531 o.01s 17 o.01495 o. 01••0 o.07383 0.07315 0.07236 0.011•7 0.07048 o. 06942 ... O.Ol'J69 0 • 07363 o. 07 34'5 0.07315 0.01273 o. 07220 0.07156 o.01oe2 ').06999 0.069(1'6 o. 06806 ... 0 • 07203 o.01191 o. on eo 0.01152 0.01113 0.0706• Oa0700• 0.06935 ri.06856 n. 06770 0.06675 

•• o 0 • 0704'4 o.01039 0.01023 o. 06997 o.06%0 o. 06914 o. 06858 0.06793 o.06719 o. 06638 n.065•9 ... 0.06892 0.06887 0 • 06873 o.06848 Oa061!U3 o.ocH70 0.06717 o.06656 1).06581 ':1.1)6510 0,.06427 ... o. 06747 0.061•2 o. 06728 a. 06705 o. 0667 3 o. 06632 o. 06582 0.0652~ o. 06•&n o.06J87 o. 06309 ... O. IJ6607 o.06603 o. 06~90 o.06568 o. 06538 o. 06499 "· 06453 o.0639& 0.06337 o.06269 0.06194 ... 0.06•13 o.06469 o.06457 0 • 06436 o. 06408 0 • 06372 o. 06328 0.06277 o.ot1z19 t:1.06154 o. 06084 

10.0 o. 06 345 o. 063•1 0.06329 o. 06310 o. 06283 o. 062.9 o.0&207 0.06159 0.06105 0.06044 o.05977 

10.2 0.06221 o.06218 o. 06207 o.061ee 0.06163 0.06131 o. 06091 0 • 060•6 IJ • 0599o\ 0•05937 o.05e7• 
10.4 0.06102 o. 06099 o.o6o8e 0.06071 Oa'>60•7 0 • 06017 o. 05980 0.05GJ37 o.'l5888 o.oseJ:, o. 05773 

10a6 o. 05988 o.059as o. 0591'5 o. 05958 o. 05936 0 • 05907 0.05872 o.osa:,1 0.05785 C:.('15733 o. 05676 

10.8 o.05en1 o.osa1• o.05865 o.osa50 0.05828 o.os901 0.05768 0 • 05729 O.'J56ft5 o.056J6 o. 05582 
I 1.0 o.o~nn 0.05168 o.os76o o.057•s o.0~125 o. 05699 0.05661 0.05631 o.os!'589 0 • 05542 ~.054q1 

l l • ? 0.0!5669 o.05666 o. 0!5658 0.05644 o.0562• o. 05600 0.05570 0 • 0553!5 o.ns496 0 • 0!5452 0.05403 
I 1•4 0.05510 0.05567 o.os559 0 • 05546 o.05528 0 • 05504 o.05•1t.. o.o544J o.ns405 C".05363 o. t')5317 
11.6 o. 05474 0.05•12 o. 05464 0 • 054!52 o.05434 o.05412 o. 0 5385 o.05:,54 0.05318 o.0527fl o. 0523. 
11. 8 0.05392 0 • 05379 o.05372 o. 05360 o. 05344 0 • 05323 0.05297 0.05267 o. 05233 o.os19~ o.os15J1 
12.0 o.05 z93 o. 05290 o. 05283 0.05272 o.05Z56 o. 052 36 o.os212 o.051s-t 0.051!51 C' • O!il 15 n.os07!5 
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Figure 3. Influence values of distribution of temperature from heated 
structure on permafrost, T/Tco nst along vertical centerline of rectangles. 
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